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THE 


= H E Original of this Work 


was re-printed at 
bridge in the Year 1672, 
for the Uſe of the Students 
in that Univerſity; and an 
Advertiſement was given of 


Cam- 


53 the Beginning of the Year following, 


in the Philgſophical Tranſactions (a). 
T HE Dutch Edition being then out of 


Print, was carefully 


(a) Phil. Tranſact. No. 
91. Pag. 5 172. BERN- 
H AR DI VAR EN II, 
M. D. Geographia Gene- 
ralis; in qua Affectiones ge- 
nerales Telluris explicantur, 
ſumma cura quam plurimis, 
in Locis emendata, & 33 
Schematibus novis, ære in- 


corrected, in many, 


ciſis, una cum Tabulis ali- 
quot, que deſiderabantur, 
aucta & illuſtrata- ab 
1 11 
Matheſ. Profeſſore Luca- 
ſiano * Aabngene 
e Societate Regia. Cantab. 
1672, in 8vo. 
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iv © De Tranſlators Preface. 
Places enlarged and improved, and the ne- 
cellary Tables and Schemes ſupplied by the 


Illuſtrious Sir Isaac NEW Ton, at that 
Time Lucaſian Profeſſor of Mathematics in 


that Univerſi ty. 


T HE Reaſon why this great Man took 
ſo much Care in Correcting and Publiſhing 
our Author, was, becauſe he thought him 
neceſſary to be read by his Audience, 
the Youns Gentlemen of Cambridge, while 
he was delivering Lectures upon the /ame 
Subject from the Lucaſian Chair. And 
tho' many Hundreds were then printed at 
Cambridge and from that Edition often re- 
printed abroad; yet by being frequently 
read in both Uni verſities, all the Impreſſions 
were in Time fold off; fo that their Scarcity 
among the Bookſellers was obſerved by the 
Reverend Dr BENTLEY to be a great 
Detriment to the Young Gentlemen of Cam- 
bridge in perfecting their Studies (5). 

WHERE- 


(b) Appendix Jurin. Jorem æquo pro bonitate ſua 


Pag. 1. Cum fruſtra jam 
ubigue fere quærerentur, 
apud Bibliopolas Varenii 
exemplaria, idque judicaret 
magno cum Fuventutis A. 
cademice detrimento fieri 


& Humanitate opinionem 
conceperat, hortatus eft ut 
nove hujuſce Editiones a- 
dornandæ curam ſuſciperem. 
Simul monuit utile futurum 
ut que inventa, dimidii am- 


Vir Reverendus, nec miht- plius ſeculi poſt Varenium 
niſi ſumma cum Honore no- ſpatio, ſatis multa fuerant, 


minandus, RICH A R- 


DUs BENTLEIUS 
-==- 4s me de qua ma- 


breviturque explicarem. E- 


ea, in Tyronum Gratiam, 
in Appendicem conferrem, 


Jus 
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WHEREUPON this worthy En- 
courager and Advancer of all Sorts of Lite- 
rature, importuned the Learned Dr Ju RIN 
(as being the fitteſt Perſon) to take parts- 
cular Care of a new Impreſſion; and, for 
the Benefit of the younger Students, to ſup- 
ply the Defects of Varenius with an Appen- 
dix, containing the later Diſcoveries and 
Improvements. 


TO Him therefore is owing that cor- 


ref? Edition of Varenius, with an excellent 


Appentix, printed in the Year 1712, and 
Dedicated to Dr BenTLEY: which is 
the Edition from whence the fo!lowing 
Tranſlation was made (c). 


TI beg leave to inſiſt the more upon this 
becauſe the Authority of our Author, back'd 


with three ſuch Great and Learned Men, 


as Sir Isaac NEwrToON, Dr BenT- 
LEY, and Dr ] UR IN, will doubtleſs make 
an Engliſh Edition of this Work more ac- 
ceptable to an Exgliſb Reader. 


' Jus ego auctoritati, tanti Vi- 
ri, & cujus eram beneficiis 
ornatus maximis, non ob- 
temperare omnino non po- 
tui, &c. 

(e) Bernhardi Varenii 
Geographia Generalis, Cc. 
adjecta eſt Appendix præ- 


cipua Recentiorum inven- 
ta, ad Geographiam ſpe- 
Qantia, continens, a ] A- 
coBo JURIN, A. M. 
Collegii S. Trinitatis Socio, 
& Scholz public Novoca- 
ftrenſis Archi didaſcalo. Can- 
tabrigiæ 1712, in 8vo. 
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IT is therefore unneceſſary to add any 
thing farther in Recommendation of the 


Author; or enter into an Encomium of the 


Work, fince they have both of them fo 
well recommended themſelves to the Public 
already. All that remains is only to indicate 


What has been farther done in our preſent 


Engliſb Edition. 


AND firſt, in the Geometrical Part, we 
have given Demonſtrations to ſeveral Propo- 
ſitions, where they were wanting, and in a 
conciſe Manner explained ſeveral Zedious 
Demonſtrations ; or at leaſt have directed the 
Reader where he may find them ready de- 
monſtrated; ſo that we hope by this 
Means to incite the Studious to purſue the 
Mathematical Studies, by giving them cer- 
tain Specimens of their Excellency. 


2, IN the Aſtronomical Part, we have 
ſtrengthened our Author's Arguments in Fa- 
vour of the Copernican Hypotheſis; and 
corrected or illuſtrated his Aſſertions and 


- Propoſitions, by others taken from later 


Authors, or built upon more accurate Obſer- 
vations made fince his Time. 


3. IN the Philofphical and Phyfical 
Part, we have rejected the improbable 
Conjectures of the Antients, and the un- 
warrantable Suppoſitions of Des Cartes, 
which our Avis ſeems to be fond of: 


Inſtead 
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Inſtead whereof, we have (with the learn- 
ed Dr JURiN) introduced the Newtonian 
e to ſolve the Phenomena, as being 
much more eligible than the Carteſian, for 
the Agreeable and Geometrical Manner of 
it's Concluſions. Wherefore we have fre- 
quently made uſe of this New Philgſophy, 
in the Way of Annotations upon our Au- 
thor, where he has uſed that of Des 


Cartes. 


4. IN the Geographical and Hydrographi- 
cal Parts, there is often not the leaſt Conſo- 
nance or Similitude between the Latin and 
modern Engliſh Names of ſeveral Countries, 
Iflands, Seas, Streights, &c. And very 
often. their Names are changed by later 
Diſcoverers, and their Figures and Situa- 
tions better diſcovered ſince our Author's 
Time. Wherefore, in ſuch Caſes, we 
have taken the Liberty to alter their 
Names, Situations, and Deſcriptions, in 
order to make them conformable to our 
lateſt and beſt Engh/b Maps; deviating as 
little as poſſible from our Author's Senſe; 
and making uſe of the ſame Words as tis 
likely he would have done, had he writ 
at the ſame Time, and in the ſame Lan- 
guage, We have done this to avoid, in 
ſome Meaſure, Marginal Notes, which 
muſt neceſſarily have been inſerted to have 
explained 4 ftri# Tranſlation; but would 
have been neither entertaining nor inſtru- 

e © ctive 


nee 
- 
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ctive to an Engliſh Reader. Theſe Alte- 
rations are included in Brackets, and for 
the moſt part diſtinguiſhed by a different 
Character. n 
5. WE have tranſlated Dr JuRIN's 
Appendix, and added it to the ſeveral Paſ- 
ſages of our Author, whereto each Part 
of it properly belongs. 


6. WE have, as much as poſſible, en- 
deavoured after our Author's fngular Plain- 
neſs of Expreſſion, and perhaps in this may 
be thought to have imitated him to a Fault ; 
but conſidering that we were not ſpeaking 
to the Learned ; but to thoſe leſs ſkilled in 
Language; we thought it neceſſary to en- 
deavour to make the Author znder/tood, 
even by Perſons of ordinary Capacities, ra- 
ther than to render him abſtruſe and unin- 
telligible by being too conciſe and curious 
in Words and Phraſes. 


T O conclude, we have endeavoured to 
give the Engliſo Reader an uſeful Edition 
of the Work, rather than one that was 
Elegant and Polite. And to this Purpoſe, 
we have added, what was never added be- 
fore, an Alphabetical Index to the whole. 
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25. The ſecond 

26. The third 

27. The fourth 

28. The fifth 
29. The ſixth 

30. The ſeventh - | 

31. The particular periodical Motions enumerated. 

32. Two kinds of Vortices in the Sea. 

33. The Cauſe of the Tremor in the Sea, with 
Examples. 

34. Why the Pacific Ocean is fo calm in fair ahead 

but eaſily moved with gentle Wings. 


ö 


Of Lakes, Moors, and Bogs. Page 280 

1. Lakes, Moors, and Boys defined. PETR 

2, Four kinds of Lakes. 

3. To explain the Origin of thoſe Lakes that 
neither receive nor ſend out Rivers; and to 
enumerate them. 

4. To explain the Origin of thoſe that ſend out Rivers, 
but receive none. 

5. To explain the Origin of thoſe that receive Rivers, 
but ſend none out. 
6. To explain the Origin of thoſe that both receive 
and ſend out Rivers, 
7. Moſt Lakes contain a freſh but ſome a all Water. 
4 Whether the Caſpian Sea be a Lake or a Bay. 
9. Whether the Euxine be a Lake or a Bay. 
{ 10. HF Lakes enumerated that bave Hands i in the 
| middle. 
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11. To make a Lake in a Place aſſigned; if the 
thing be poſſible. 

12. To dry or drain a Lake. 

13. Bogs of two kinds, 


I4. Bogs contain a ſulphureous Earth. 
15. To ary a Bog. 


CHAP. XVI. 


Of Rivers in general. Page 295 
1. The Definition of Rivers, Rivulets, and Springs, &c. 
2. Torrents and Rivers ſomelimes produced by violent 

Rains, and melted Snow, 


3. Moſt Rivulets riſe from Springs, and Rivers from 
a Conflux of Rivulets, 


. Rivers enlarged by Rains and melted Snow at 
* ferent Times of the Year. 
5. The Cauſes of Springs, or the Origin of Spring Water. 
6. Some Rivers dip under Ground, and riſe again. 
7. Rivers diſembogue into the Sea, or Lakes. 
8. Few Rivers become ſtagnant. 
g. Whether the Chanels, and Windings of Rivers 
were made by Nature or human Induſtry. 
10. Chanels, the nearer to the Spring- Head the higher ; 
and the nearer to the River*s mouth the deeper. 
11. Of Cataratis. 
12. Why Rivers are broader in one Part than another, 
13. The Chanels of Rivers ſink more or leſs in one 
Part than another. 
14. Why ſome Rivers are rapid, others gentle ; and 
why the ſame River is more rapid in one Place 
than another. 
15. Some few Rivers run a direct Courſe; but moſt a 
winding one, to their Exits. 
16. The Lakes thro* which certain Rivers have their 


cour ſe, 


17. Moſt Rivers the nearer their Mouths the wider 
they become, 


18. The 
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18. The Water of Rivers contains many Particles 
of different Metals, Minerals, Sands, oleaginous 
and other Subſtances; as alſo certain ſublile 
Spirits of Vitriol, Salt, Sulphur, &c. 

19. The Rivers that have Gold Sand enumerated. 

20. The Waters of moſt Rivers differ in Colour, 
Gravity, and other Qualities, 

21. Certain Rivers are ſo enlarged, at ſlated Times, 
as to overflow their Banks. 

22, To enumerate theſe Rivers, and their Cauſes. 

23. To explain the Origin and Riſe of Springs. 

24. To find whether a Spring, or Well, may be made 


in a Place aſſigned. 26S 
25. To make a Well ia à given Spot; if the Thing be 


Poffible. 
26. To make an apparent Spring in a Place aſſigned ; 
if the Thing be poſſible. | | 


27. To bring a River from a Spring, or from another 
River, to a given Place, if the Thing be poſſible. 
28. The Art of Levelling, or taking the Fall of Va- 
ter, &C. . 


29. The great Rivers of a long Courſe enumerated, 
30. Certain Rivers have Whirlpools and Swallows. 


31. River-Water lighter than Sea-Water, 
CHAP. XVII. 


Of Mineral-Waters, Hot-Springs, Sc. Page 359 

1. No Water found pure and elementary. 

2. Mineral Waters defined. =: 

3. Three general Kinds of Mineral Waters, 

4. To explain the Origin of Mineral Waters, 

5. That the particular Species of Mineral Waters 
are infinite, 7 

6. To enumerate the more remarkable and extra- 
ordinary Differences of Waters. | 

7. Of the Acidulæ, or fart Waters, 


8. Of Hat Springs, 
a 2 9. Of 
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9. Of oily and unctuous Waters. 
10, Of bitter Waters, 
11. Of extreamly cold Springs. 
12. Of ſuch Waters as tranſmute or alter Subſtances. 
13. Of poiſonous and Mortal Waters. 
14. Of coloured Waters. 
15. Of Salt-Waters. 
16. Of bubbling, or boiling, Springs, and ſuch as Freak 
forth with a violent Spirit. 
17. Springs that run only al Aated Times. 


CH A P. XVIII. 


Of the Change, and Origin of dry Parts ind 
1 watery, on the Earth. eg 3945 | 
1. To examine the extant Surface of the Barth, and 
that covered with Water. 
2. The Surface of the Land and Water not LP 
tually the ſame. 
3. To compute how much Earth, and bow much 
Water the Globe contains. 
4. Waters forſake the Shores, and leave them Dy on 
many Accounts; and firſt, as in Meers and Bogs. 
5. Rivers forſake their Banks and Chantts, an af- 
ford new Land. | 
6. Lakes are dried up, and changed to Land. 
7. Streights are dried up. 
8, Bays are dried up. 
9. Parts of the Ocean ate dried up. 
10. To explain the Origin of Sand- Banks. 
11. Whether Sand-Banks may become a part of the 
neighbouring Continent. 
12. Lands are formed ſeveral Ways. 


13. The more extraordinary Ways wherein Yds are 
formed. 


14. Of Floating Iſlands. 
15, Rivers change their Chanels many Ways, or run 
over new Trats of Land. 
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16. Lakes, Meers, and Bogs poſſeſs Spaces of Land 
they did not occupy before. 

17. The Ocean poſſeſſes new Tradts of Land, where it 
did not appear before. 

18. Whether the entire Surface of the Earth may be 
ſolely poſſeſſed by Water alone, or Land alone. 

19. Why there are few 1flands in the middle of the 
Ocean; but many Shoals of them near Continents 
or larger Iſlands. 

20. Why Lands prove fertile or barren; and why on 
the Sea-Shore the kind of Earth alters that 
covers the Fields. © © 


CHAP. XIX. 


Of the Air and Atmoſphere. - _ - . Page 


1. Exhalations continually riſe from the Parts 7 
the Earth. 


2. The State of the Almoſpbere. . 

3. Exbalations are thicker or thinner at di Ferent 
Times, and in different. Places. 

4. Various Kinds of Exhalalions. F 

5«: The Particles of the. Air 5 reflect the Sun Rays, 
like a: Speculum. 

6. The upper Parts of tbe Anoſpbere are more 

rariſed than the luer. 

7. Exbalations are driven upwards by a violent Mo- 

tion; the their natural Tendency is downwards. 

8. The Atmoſphere when 1 Palſelſes 4 larger 


Space, and when cold a leſt. 
9. To make a Thermometer, or WWeather-Glaſs. 
10. How, or to what\Degree, the Air may be:rarified. 
11. Why the Air is: generally. thick and cloudy in the 
Frigid Zone. 


12. by the Air is thin and. char in violent gal 0 
V. — 
3. Why the Air appears vhicker at the Horizon. 

13 Whether the Air, or Eren wy the ſame 
Height in all Places. 


15, The 
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15. The Condenſation aud Rarifattion of the Air 
does not alter it's Height. 

16. The Height of the Air the ſame at all Times, and 
in all Places. 

17. The Air more condenſed in the Wi inter, and at 
Night, than in the Summer, and by Day. 

18, 7h be different Denſity of the Air in dj Ferent Places, 

19. The middle Region of the Air nearer the Earth 
in Places contiguous to the Pole. 

20. In Plates adjacent to the Pole the hot Region of 
the Air, or the beginning of the upper Region, 
is more remote. 

21. The Rays of the Sun, Moon, and Stars, are re- 
fracted in the Air. 

22, On Account of this Refraftion the Sun and Moon 
appear to riſe ſooner than they ought. E 

23. The thicker the Air, the greater the Refrattion. 

24. The thicker the Air, the Jooner the Sun and Moon 
appear to riſe: - 

25. The lower the Air that cauſes the Refr attion, the 
ſooner the Stars appear to riſe. 

26. The Refrattion of a Star may be the ſame in the ſame 
Situation, tho? the Height of the Air be different. 

27. If the Air be thicker, or lower, in one Place than 
in another, the Sun or Moon will appear ſooner 
in the former than in the latter. 

28, If the Air be thicker and higher in one Place than 
another, the Stars will wceor angry be ſeen to rye 

fooner, or later. 

29. Two Refrattions being taken at two Altitudes, to 
find from whence both the Height and Thickneſs of 
the Air, with Reſpet? to the Eiber, or the 
Law of Refrattion. 

30. To find the leaſt poſſible Height of the Atmoſphere. 

31. To find the Law of Refraction. 

32. To find the Refrattion at any Inclination. 81 

33. To find the Refraftion at the given Height of a Star. 

34. The Light of the Stars, particulariy the Sun and 


Moon, are reflected by the Particles of Air. 
3 35. Th 
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35. This Reflection is the principal Cauſe of the Twilight. 

36. When the Twilight begins. 

37. The Height of the Air not to be found from the 
Quantity of the Twilight, 

38. The Height of the Air, upon a Suppoſition that 
a double Reflection is the Cauſe of the Twilight. 

39. The Height of the Air being given, to compute it's 
Quantity. 

40. The Air has certain Peculiarities, in certain 


Places. 
CHAP. XX. 
Of the Motion of the Air, Winds in general, and 
the Points of the Compaſs. Page 477 
Winds defined. 


Moſt Winds blaw from one Point to the oppoſite. 

Points of the Compaſs defined. 

The Number of Points and Winds. 

Two and thirty Points and Winds. 

A more accurate Enumeration of the Points and 

Winds. 

The Winds according to the Antients enumerated. 

Another Enumeration of the Winds. 

. Oppoſite Winds. © 

Various Cauſes of Winds. 

. Why Winds may blow perpendicularly to the Ho- 

rizon of a Place. 

12. Why the Winds blow not in continued, but inter- 
rupted Blaſts. 

13. Why Winds very ſeldom blow perpendicularly upon 
a Place from above, but generally oblique. 

14. Why the South and Weſt Winds are warm. 

15. Why the W:jt Winds blow ſeldomer than the Eaſt. 

16. Why the North and Eaſt Winds are ſtronger, and 
the South and Weſt Winds weaker. 

17. Why a ſmall, thick, and blackiſh Cloud foretels 
Wind from that Quarter. 

18. Why Winds are frequent in the Spring and Autumn. 
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19. At what Height, or in what Region of the Air, 


the Winds blow. 
20. To what Diſtante one and the ſame Wind may reach. 


CHAP. XXI. 


Of particular Winds, and Storms or Tempeſts. 


Wy Page 491 

1. Some Winds are conſtant, others not. 

'2. Some Winds are general, others particular. 

3. The Cauſe of the general Winds. 

4. Some Winds periodical and ſlated ; others uncer- 

tain and contingent. 

g. Me periodical Winds enumerated. 

6. The Cauſe of the Eteſian Winds. 
7. Why the Eteſian are not found in many Places. 
8. Some Winds peculiar, others common. 
9. Certain Winds periodical at certain Hours. 
o. Northern Winds moſt rn in Places near the 

- North Pole. 

11. Four Species of Winds. 

12. Certain impetuous and ſudden Winds, 

13. Their Kinds exemplified. 

14. Tornados, or Travados. 

15. Cataratts, or Exhydrias. 

16. Ecnephias, or leſſer Exbydrias. 

17. Typhon, or Oranchan. 

18. Whether certain Winds burſt out of the Earth, or 
riſe from the Water, 

19. Whether a certain Wind may riſe from the Flood 
of the Sea and. Rivers. 

20. The Cauſes of the Brothers at Sea, or Caſtor, 

Pollux, and Helena, in Tempeſts. 

21. Why Calms are ſo frequent in Part of the Echiop 
Ocean, under the Equator; eſpecially on the Gui- 
nea Coaſt. 

22, Storms and 7 empeſts anniverſary i in certain Places. 
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Univerſal Geography. 


CE e, e- . f. 40 d 5 C Ge ig ein 


SKEET. 
PRELIMINARIES. 


CHAP, 1. 


Of the DerixivION, Pe MzTH#op, &c. 
oer, 


Þ T' hath been an antient Cuſtom for 
thoſe that fully treat of any Art, 
or Science, to premiſe ſomewhat 

of it's Origin, Nature, Conftitution, 

WI, &c. And this Procedure is not 
= improper, provided it be clear of 
all ſophiſtical Equivocation ; be- 

a den ſuch Preliminaries the Reader may con- 

ceive an Idea of the Work, or at leaſt the Sub- 

ſtance thereof, and {6 proceed more adviſedly there- 
in. We ſhall therefore here offer a few Particulars 


ro to the Nature, Uſe, and Deſign of Geography. 
r 


- 
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We Definition of Gagraphy, 


 GEOGRAP HY ud part of mined Mache 
matics, which explains the State of the Earth, and 
of it's Parts, depending on Quantity, viz. it's 
Figure, Place, Magnitude, and Motion, - with the 
Celeſtial Appearances, &c. 

BY ſome it is taken in too limited a Senſe, for a 
bare Deſcription of the ſeveral Countries ; and by 
others too extenſively, who along with ſuch a De- 
ſcription would have their Political Conſtitution. 
But the Authors who proceed thus are excuſable, 
becauſe they do it only to excite and delight the 
Reader, who might otherwiſe be the leſs attentive 
to a bare Enumeration and Deſcription of the Coun- 


tries, without ſome Knowledge of the Manners, and 
Cuſtoms of the Inhabitants. 


The Diviſion of Geography, | 


W E divide Geography into General and Special, 
or Univerſal and Particular. Golnitzius ſays, Geo- 
grapby is to be explained externally and internally; 
but theſe Terms are improper, and ill choſen, Uni- 
ver ſal and Particular being much more pertinent. 
We call that Univer/al Geography which conſiders 
the whole Earth in general, — explains it's Pro- 
* without regard to particular Countries: But 

pecial or Particular Geography deſcribes the Conſti- 
tution and Situation of each ſingle Country by itſelf 
which is twofold, viz. Chorographical, which de- 
ſcribes Countries of a conſiderable Extent z or Topo- 


graphical, which gives a View of ſome place or 
ſmall Tract of the Earth. 


IN this Book, we ſhall exhibit Univer/al Geogra- 
pby, which may be divided into three Parts, 400 
Mrs Relative, and Be ative. In the Abſolute 

Part 


r 


CHAT. 1. of Univerſal Geog##þby. 4 
Part we ſhall handle what reſpects the Body of the 


Earth itſelf, it's Parts and peculiar Properties; as 
it's Figure, Magnitude, and Motion; it's Lands, 


Seas, and Rivers, &c. 
ſhall account for the A 


In the Relative Part we 


ppearauces and Accidents 


that happen to it from Celeſtial Cauſes : and, laſtly, 
the Comparative Part ſhall contain an Explication 
of thoſe Properties, which ariſe from comparing dit- 
ferent Parts of the Earth together (a). 


$7 The Subject of Geography. 


TH E | Object, or Subject, of Geograpby is the 
Eartb; eſpecially it's Superficies and exterior Parts. 


The Properties of Geography, 


THE Things which ſeem to be moſt worthy of 
Obſervation in every Country are of three kinds, viz, 
Celeſtial, Terreſtrial, and Human. The Celeſtial Pro- 
perttes are ſuch as affect us by reaſon of the apparent 


Motion of the Sun, and Stars. 


Theſe are eight in 


Number: r. The Elevation of the Pole, or the Diſ- 


tance of a Place from the Equator, 


2. The Obliguity 


of the Diurnal Motion of the Stars above the Horizon of 


that Place. 


(a) The Honour of reducing 
Geography to Art and Syſtem 
was reſerved to Ptolemy; who 
by adding Mathematical Advan- 
tages to the Hiſtorical Method, 
in which it had been treated of 
before, has deſcribed the World 
in a much more Intelligible 


Manner: he has delineated it 


under more certain Rules, and 
by fixing the Bounds of Places, 
from Longitude and Latitude, 
hath both diſcovered others 


B 2 


3. The Time of the longeſt and ſhorteſt 


Miſtakes, and hath left us a Me- 
thod of diſcovering his own. 
There is one thing yet very 
lame in our Geography, the fix- 
ing the true Longitude of 
Places; and tho” ſeveral new 
Ways have been lately tricd, to 
redreſs this Inconvenience, both 
from exact Pendulums, and from 
Obſervations upon the Immer- 
ſions and Emerſions of Jupiter's 
Satellites, yet they have not al- 
together proved effectual. 


Day. 


” 
4 


4 We Abſolute Part SRC r. I. 
Day. 4. We Climate and Zone. 5. Heat, Cold, 


and the Seaſons of the Near ; with Rain, Snow, Wind, 
and other Meteors: and tho* theſe may ſeem Ter- 
reſtrial Properties, yet becauſe they chiefly depend 


upon the Motion of the Sun, and the four Seaſons 
of the Year, we have reckoned them among the 
Celeſtial Matters. 6. The Riſing, Appearance, and 


Continuance, of the Stars above the Horizon, 7. The 


Stars that paſs thro the Zenith of a Place. 8. The 
Celerity of the Motion with which, according to the Co- 
pernican Hypotheſis, every place conſtantly revolves, 
And according to Aſtrologers a nin/b Property may 
be added ; for they aſſign ſome Country or other 
to every one of the twelve Signs of the Zodiac, and 
the Planets which are Lords of theſe Signs; but 
ſuch imaginary Qualities ſeem ſuperſtitious and vain 
to me; nor do I perceive any reaſonable Foundati- 
on for them (a). Thus far the Celeſtial Properties. 

WE call thoſe Terreſtrial Properties that are ob- 
ſerved in the Face of every Country ; which are 
ten in Number. 1. The Limits and Bounds of each 
Country. 2. It's Figure, 3. It's Magnitude. 4. It's 
Mountains. g. It's Waters, viz. Springs, Rivers, 
and Bays. 6. It's Woods and Deſarts. 7. The Fruit- 


fulneſs and Barrenneſs of the Country, with it's various 


kinds of. Fruits, 8. The Minerals and Foſſils. 9. The 
living Creatures there, 10. The Longitude of the 


Place: which might be comprehended under the 


firſt of theſe Properties. 


(a) Tho? this Art be of great to this Day, venerated in moſt 
Antiquity, it is rejected and Eaſtern Countries, eſpecially a- 


exploded by moſt knowing Peo- 
ple of this Age; and only Im- 


poſtors, or ſome weak Pre- 


tenders to Learning, now pra- 
ctiſe it, in theſe Parts of the 


World. It is however, even 


mong the Indians; where no- 
thing is done of any Conſe- 
quence, before the Aſtrologer 

ines a fortunate Hour 


to undertake it. See Rohault's 


Phyfics Part 2. Chap. 27. 
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CHAP. 1. of Univerſal Geography. 5 

THE third kind of Obſervations to be made 
in every Country, we call Human, becauſe they 
chiefly reſpect the Inhabitants of the Place; and 
theſe are alſo ten in Number. 1. Their Stature, 
Shape, Colour, and the length of their Lives; their 
Origin, Meat, and Drink. 2. Their Arts, and the 
Profits which ariſe from tbem; with the Merchandiſe 
and Wares they barter with one another. 3. Their 
Virtues and Vices, Learning, Capacities, and Schools, 
4. Their Ceremonies at Births, Marriages, and Fu- 
nerals. 5. The Language which the Inhabitants uſe. 
6. Their Political Government. 7. Their Religion and 
Church Government. 8. Their Cities and famous 
Places. g. Their remarkable Hiſtories. 10. Their 
famous Men, Artificers, and the Inventions, of the 
Natives. 

THESE are the three kinds of Occurrences to 
be explained in Special Geography; and tho? the laſt 
Sort ſeem not ſo properly to belong to this Science, 
yet we are obliged to admit them for Cuſtom ſake, 
and the Information of the Reader. 

IN Univerſal Geography (which is the Subject 
of this Book) the abſolute Diviſion of the Earth, 
and the Conſtitution of it's Parts, will firſt be exa- 
mined ;, then the Celeſtial Phænomena, in general, 
that are to be applied to their reſpective Countries, 
in Special Geography; and laſtly, there will follow in 
the Comparative Part ſuch Conſiderations as occur 
from comparing the Phenomena of one Place with 
another, 


The Principles of Geography. 


_ THE Principles from which Arguments are 
drawn for proving Propoſitions in Geography are 
of three ſorts. 1. Geometrical, Arithmetical, and 
Trigonometrical Propoſitions. 2. Aſtronomical 


Precepts and Theorems (tho? it may ſeem ſtrange 
B 3 we 
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we ſhould have Recourſe to the Celeſtial Bodies, 
which are diſtant from us ſo many Millions of 
Miles, for underſtanding the Nature of the Earth 
we inhabit). 3. Experience; becauſe the greateſt 
. Part of Geography, and chiefly the Special, is 
founded only upon the Experience and Obſerva- 


tions of thoſe who have deſcribed the ſevera] Coun- 
tries. mow 


The Order of Geography. 


THE Order we have thought moſt conve- 
nient to follow in General Geography, is already 
mentioned in the Diviſion and Explication of it's 
Properties ; yet there remains a Doubt as to the 
Order to be obſerved in explaining theſe Properties : 
viz, whether we ſhould apply them to their relative 
Countries in which they are found, or refer the 
Countries themſelves to the Properties accounted 
for, in general. Ariſtotle, in his firſt Book of A- 
nimals, moves the ſame Doubt; and argues at 
large, whether the Properties ſhould be adjuſted to 
the general Account of Animals, or the Animals 
ranked under the Account of their Properties. The 
like Difficulty occurs in other Parts of Philoſophy. 
However we ſhall here firſt explain fome general 


Properties; and after apply them to their reſpective 
Countries. | | | 


The Proof of Geography, 


IN proving Geographical Propofitions we are 
to obſerve; that ſeveral. Properties, and chiefly 
the Celeſtial, are confirmed by proper Demonſtra- 
tions: But in Special Geography (excepting the Ce- 
leſtials) almoſt every Thing is explained without 
Demonſtration; being either grounded on EF 
rience and Obfervation, or on the Teſtimony of 

| our 


CuaP.r. of Unverſal Geography, + 
our Senſes :: nor can they be proved by any other 
Means. For Science 1s taken either for that Know- 
ledge which 1s founded on things highly proba- 
ble; or for a certain Knowledge of Things which 
is gained by the force of Argument, or the Teſti- 
mony of Senſe; or for that Knowledge which a- 
riſes from Demonſtration in a ſtrict Senſe, ſuch as 
is found in Geometry, Arithmetic, and other Ma- 
thematical Sciences; excepting Chronology and 
Geography; to both which the Name of Science, 
taken in the ſecond Senſe, doth moſt properly be- 
long. TS x 

T HERE are alſo ſeveral Propoſitions proved, 
or rather expoſed to view, by the artificial Ter- 
reſtrial Globe, or by Geographical Maps ; moſt of 
which might be confirmed by a ſtrict Demonſtrati- 
on; tho? omitted on Account of the Incapacity of 
ſome Readers. Other Propoſitions cannot be fo 
well proved, yet are received as apparent Truths. 
Thus tho? we ſuppoſe all Places on the Globe, and 
in Maps, to be laid down in the ſame Order as 
they really are on Earth ; nevertheleſs in theſe Mat- 
ters we rather follow the Deſcriptions that are given 
by Geographical Authors. Globes and Maps, in- 
deed, made from ſuch Obſervations, ſerve well 
enough tor Illuſtration, and the more eaſy Com- 
prehenſion of the Thing. 


The Origin of Geography. 


T HE Origin of Geography is not of late Date, 
nor was it brought into the World as it were at one 
Birth; neither was it invented by one Man: but 
it's Foundations were laid many Ages ago. It is 
true, indeed, the old Geographers were employed 
only in deſcribing particular Countries, either in 
whole, or in part. The Romans, when they had 
overcome and ſubdued any Province, uſed to ex- 
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pole the 'Chorography thereof to the „ N in 
their Triumphs delineated upon a Table, and 
flouriſhed round with Pictures. There were alſo at 
Rome, in the Portico of Lucullus, ſeveral Geograpbi- 
cal Tables expoſed to public View. The Senate of 
Rome, about one hundred Years before the Birth of 
CnrsT, fent Geographers and Surveyors into the ſe- 
veral parts of the Earth, that they might meaſure 
the whole; tho? they ſcarce viſited a twentieth Part 
of it. Neco, alſo, King of Egypt, many Ages be- 
fore CHRIS H, commanded that the Extremities of 
Africa ſhould be diligently ſearched into; which 
was performed by the Phænicians in the ſpace of three 
Years. Darius commanded that the Mouths of the 
River Indus, and the whole Athiopic Sea, to the 
eaſtward, ſhould be diligently examined into. Alex- 
ander the Great, as Pliny tells us, in his Aſialic Ex- 
pedition, carried along with him two Geographers, 
Diogenesand Beto, to meaſure and delineate to him his 
Journies; from whoſe Journals and Obſervations 
the Geographers of ſucceeding Ages borrowed many 
Things, And tho? the ſtudy of all other Arts was 
almoſt aboliſhed by the Wars, Geography and For- 
tification were improved thereby. 
NEVERTHELESS the Geograpby of the 
Antients was very imperfect, and commonly full of 
falſe Relations; becauſe they knew little or nothing 
of thoſe Places of the Earth which are of moſt Con- 
ſequence to be known; or at leaſt they had no cer- 
tain Experience about them. For, 1. all America 
was entirely unknown to them. 2. So were the re- 
moteſt Northern Countries. 3. The South Conti- 
nent and the Country of Magellan, 4. They knew 
not that the World could be failed round, or that 
the Earth was ſurrounded by the Ocean, in an un- 
| Interrupted Continuity: Some indeed of the Anti- 
Ents J confeſs were of this Opinion, but I deny 
they had any Certainty of it. 5, They knew 0 


CM Ar. 1. bf Univerſal Geography. - 9 


that the Torrid Zone was inhabited, by an almoſt in- 
finite number of People. 6. They were ignorant 
of the true Meaſure, of the Earth, tho? they writ a 
great deal on that ſubject. 7. They did not think 
that Africa could be failed round (h), becauſe the 
South Parts thereof were unknown to them. 8. 
Both the Greeks and Romans wanted true Deſcripti- 
ons of the Countries remote from them, and have 
left us a great many forged and fabulous Stories, 
concerning the People that live in the Borders of 
Aſia, and thoſe that inhabit the Northern parts of 
the Earth (c). 9. They were ignorant of the ge- 
neral Motion of the Sea, and the Difference of Cur- 
rents in particular Places. 10. The Grecians, even 
Ariſtotle himſelf, did not know the Reaſon of the 
Ebbing and Flowing of the Sea. 11. Few of them 
underſtood the Variation of the Winds ; and the 


(b) It is likely the antient 
Egyptians had ſome Knowledge 
of the extream Parts of Africa, 
as appears from what Herodotus 
relates, viz. ©* That Neco, King 
of Egypt, (2200 Years ago) 
having furniſhed certain Phœæ- 
© nicians with Ships; theſe ſet- 
« ting Sail for the Red. Sea, and 
coaſting along Africa, doub- 
led the Cape of Good Hape; 
and after two Years ſpent 
* in the Voyage entered the 
*« Streights of Gibraltar, in the 
„third. Herod. Lib. 4. 

(c) C. Plinii Nat. Hift. Lib. 5. 
Chap. 8. Blemmis traduntur ca- 
pita abeſſe, ore & oculis pectori 
affixis, The Blemmai are ſaid to 
be without Heads, having their 
Mouths and Eyes fixed in their 
Breaſts. id. Lib. 7. Cap. 2. Ari- 
maſpi uno eculo in fronte media 
inſignes; quibus aſſidue bellum 
e circa metalla cum Gryphis. 


Et alibi, cauda willoa homines 
naſci pernicitatis eximiæ. The 
Arimaſpi are famous for havi 
only one Eye fixed in the Mes x 
dle of their Foreheads, between 
whom and the Grifons there 
15 a continual War carried on 
about their Metals. In another 
Placethere area ſort of grinning 
Apiſh People, born with long 
hairy Tails, and very ſwift of 
Foot. From which Romantic 
ſtories of P/iny, Sir F. Mande- 
ville took his lying Reports, of 
his meeting (in his 'Travels,) 
with theſe very People, and al- 
ſo ſome, in the Torrid Zone, that 
to guard themſelves againſt the 
ſcorching Heat of the Sun, had 
one of their Feet ſo large, that 
by lying on their backs, and 
holding it up againſt the Sun, 
would ſcreen them againſt it's 
immoderate Heat; with other 
the like whimſical Relations. 


Periodical, 
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Periodical, or Trade- N inds, were never dreamt of 
by them. 12. The noble Property of the Load- 
Stone, which ſhews the North and South, was un- 
known to them; tho? they knew it's Virtue of at- 
tracting Iron. And Anaximander, who lived about 
400 Years before Chriſt, was the firſt that attemp. 
ted to give the Dimenſions of the Earth (a). 


The Excellency of Geography. 


THERE are three Things that recommend 
the Study of Geography. 1. It's Dignity 3 and in 
that it greatly adorns 33 the Inhabitant of the 
Earth endowed with Reaſon above all other Ani- 
mals, to underſtand the Nature of Countries, and the 
Conſtitution of the Earth. 2. It is as well a plea- 
fant, as an innocent Recreation. 3. There is an ab- 
folute neceſſity for the Knowledge of it; becaufe 
neither Divines, Phyſicians, Lawyers, Hiſtorians, nor 
other Men of Letters, can well 8 in their 
Studies, without interruption, unleſs they have ſome 
Knowledge of Geography ; as it hath been obſerved 
by others, and illuſtrated by ſeveral Examples. 
HERE follow two Tables, whereof the firſt 
may ſerve for the Contents of this Boot; which 


(a) The Moderns have de- 
tecied many Errors of the An- 
tients, and very much improved 
Geography, by opening a Paſ- 
ſage to a New World, and by 


diſcovering that thoſe Parts of 


the Old which were thought 
uninhabitable, to be inhabited; 


the Torrid Zone is known to 
be temperate, by refreſhing 


Showeds and conſtant Breezes, 
and cold Nights: and the Globe 
itſelf has been compaſſed by ſe- 
veral, both Enghfs and Foreign 
Sailors. But there yet remains 
2 


and Aba. 


much of the Globe undiſcover- 
ed. There is a vaſt Southern 
Continent, as yet ſcarce looked 
into. The northern parts of Ame- 
rica, are yet undiſcovered. Mi. 
ca, tho? it hath been compaſſed 
raund and round from the Me- 
diterranean to the Red Sea, yet 
little more than it's Coaſts are 
throughly known, except Egypt 
It's inland parts 
have been either not ſuffici- 


ently viewed or imperfectly 
deſcribed, 


contains 
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contains Univerſal Geography: the other ſhews the 
Order that ought to be obſerved by thoſe that treat 
of Special Geography. 


WE divide Univerſal Geography into three Parts, 
VIZ, 


I Tyr 4B8S0LUTE PART, ſubdivided 
into ſix Sections, whereof 


SECTION I. contains two Chapters of 
PRELIMINARTIES. 


Chap. I. The Introduction or Preface. 
Chap. II. Some Geometrical Propoſitions of uſe 
in the Work. 


SECT. II. In which the Nature of the Earth 
is explained, in five Chapters. 


Chap. III. Of the Figure of the Earth. 

Chap. IV. Of it's Meaſure and Magnitude. 

Chap. V. Of it's Motion. 

Chap. VI. Of it's Situtation in the Syſtem of the 
World. 

Chap. VII. Of it's Subſtance and Matter. 


SECT. III. In which the Conſtitution of the 
Earth and it's Parts are explained, in four Chapters. 


"Chap. VIII. Of the Diviſion of the Earth by 
Water. 

Chap. IX. Of Mountains in general. 

Chap. X. Of the Differences of Mountains. 

Chap. XI. Of Woods, Deſarts, and Mines. 


SECT. 
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SECT: IV. Of Hydrography, in which. the 
Conftiration of the Waters, and their 2 
are explained, in ſix Chapters. 


Chap. XII. Of the Diviſion of the Waters '” 
the Earth. 

| XIII. Of the Ocean and Sea. 

4 Chap. XIV. Of the Motion of the Sea, Viz, it's 

33 Flux and Reflux. 6 

| Chap. XV. Of Lakes, Meres, and Moraſſes. 

| Chap. XVI. Of Rivers. 

1 Chap. XVII. Of Mineral Waters. 


SECT. V. 
* XVIII. Of che extraordinary Chis of 


the Sea into Land, and dry 
Places into watery, 


| SECT. VI. Of the Atmoſphere. 


( Chap. XIX. Of the Atmoſphere and Air. 
Chap. XX. Of Winds in general. 


Chap. XXI. Of the different ſorts of Winds. 


II. THE RELATIVE PART explains 
1 Celeſtial Properties, in nine Chapters. 


f Chap. XXII. Of the Celeſtial Properties i in | ge- 
neral. 
- Chap, XXIII. Of the Latitude of the Place, or 
the Elevation of the Pole. 
| Chap. XXIV. Of the Diviſion of the Earth into 

Zones. 
Chap. XXV. Of the Length of Days, and the 
h Diviſion of the Earth into 
| Climates. 

Chap. 


ww JT 
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| Chap. XX VI. Of Light, Heat, and the Seaſons 


of the Year. 

Ps XXVII. Of Shadows, and how the Inha- 
bitants are divided according 
to them. 

Chap. XX VIII. Of comparing the Celeſtial Phæ- 
nomena, in different Places. 


Of the Anteci, Periæci and 
Antipodes. 


Chap, XXIX. Of the Difference of Time in dif- 


ferent Places. 


| Chap. XXX. Of the different Riſing of the Sun 


and Moon, and other Phz- 


L nomena. 


III. THE compar ative PART 


conſiders the Particulars ariſing from comparing the 
Phenomena of one Place, with thoſe of another. 


| 


' Chap. XX XI. Of the Longitude of Places. 
Chap. XX XII. Of the Situation of Places in re- 

ſpect of one another. 
Chap. XX XIII. Of the Diſtances of Places. 
Chap. XX XIV. Of the Viſible Horizon. 


| Chap. XXXV, Of Navigation, in general, and 


Ship-Building. 


Chap. XXXVI. Of Lading and Ballaſting of 


< Ships. 


Chap. XXX VII. The Nautical Directory, Part 
1, Of Diſtances. 

Chap. XXX VIII. Part 2. Of the Points of the 
Compals. 


1 Chap. XXXIX. Part 3. Of a Ship's Courſe. 
| Chap. XL. Part 4. Of the Ship's Place in her 


: Voyage, 


Special 
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Special Geography exhibits three kinds of Particu- | 
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lars. Ten of them are Terreſtrial, 


ASSP 


® „ 
x 


| 
I 


* 
r 


9. 


The Limits and Bounds of the Country. 


The Longitude and Situation of Places. 

The Figure of the Country. | 

It's Magnitude. 

It's Mountains ; their Names, Situations, Al- 
titudes, Properties, and Things contain- 
ed in them. 


6. It's Mines. 
7. 
8. It's Waters; as Seas, Rivers, Lakes, Marſhes, 


It's Woods and Deſarts. 


Springs; their Riſe, their Origin, and 
Breadth z the Quantity, Quality, and Ce- 
lerity of their Waters, with their Cataracts. 
The Fertility, Barrenneſs, and Fruits, of the 
Country, | 


10. Irs living Creatures. 


The Celeſtial Properties are eight. 


. The Diſtance of the Place from the Equator 


and Pole. 


The Obliquity of the Motion of the Stars a- 


bove the Horizon. 
The Length of the Days and Nights. 


. The Climate and Zone. 


The Heat and Seaſons: Wind, Rain, and 
other Meteors. - 


The Riſing and Continuance of the Stars a- 
bove the Horizon, 


The Stars that paſs thro* the Zenith of the 


Place. 


The Celerity with which each Place revolves, 


according to the Copernican Syſtem. 


THE 
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THE Human Particulars are ten. 


. The Stature of the Inhabitants; their Meat, 
Drink, and Origin. 

2. Their Arts, Profits, Commodities, and 
Trade. 
3. Their Virtues and Vices; their Capacities 
and Learning. 

4. Their Ceremonies at Births, Marriages, and 
< Funerals. 

5, Their Speech and Language. 

6. Their Political Government. 

7. Their Religion and Church Government. 
8. Their Cities. 

9. Their memorable Hiſtories. 

| 10. Their tamous Men and Women, Artificers, 
s and Inventions, 


CRAFT. I 


Some Propoſitions in Geometry and Trigonometry, 
of uſe in Geography. 


L AT O very juſtly called Geometry and Arith- 
metic the two Wings whereby the Minds of 
Men might mount up to Heaven; that is, in ſearch- 
ing after the Motions and Properties of the Celeſtial 
Bodies. Theſe Sciences are no leſs uſeful in Geogra- 
2by ; if we deſire to underſtand it's ſublime and in- 


tricate Parts, without any Hinderance. It is true, 


a leſs ſhare of Mathematics will ſerve for Geography 
than Aſtronomy : but becauſe ſeveral are taken with 
* the 
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the OY of Geography, who do not underſtand 
theſe Sciences, we ſhall here ſet down yoke +" 
ſitious from them, ſuch as we think moſt neceſſar 
that the Reader may proceed the morereadily an 
qut Interruption in his Study. The*;- by the way, 
we do not at all encourage that bad Cullen ſome 
young Gentlemen have got, in applying themſelves 
unadviſedly to other Parts of Philoſophy, before 
they have a competent Knowledge in Arithmetic 
and Geometry. The Fault is very often in their 
Maſters and Tutors, who are for the moſt Part ig- 
norant of theſe Things themſelves, and therefore 
cannot admoniſh Youth to ſhun fo pernicious a 
Cuſtom. In Arithmetic we ſuppoſe the Reader to 
know the four common Rules of Numeration, viz. 
Addition, Subſtrattion, Multiplication, and Diviſion, 
with the Golden Rule, or Rule of Three ,, and there- 
fore ſhall not treat of them here. If any one under- 
ſtand them not, he may learn them much better 
from ſome able Teacher, than from Books. 
1. BUT as to Geometry, it treats of three ſorts 
of Magnitudes by which every thing is meaſy- 
red; viz, Lines, Superficies, and Solids : neither can 
there be found in Nature a Body of any other 
PEI, 

2. A LIN E is either ſtraight or curved; and 
a Curve again is either uniform as circular, or difſi- 
milar and variable, as the Elliple, the Conchoid, 
and Spiral Line, 

3.ACIRCLE is a Space or plain Super- 
ficies bounded with a curve Line, wherein there 
is a Point from which all right Lines drawn to 
the Curve are equal. The curve Line which bounds 
that Space is called the Circumference, or Periphery, 
of the Circle; and the middle Point 1s called the 
Center (). 


(a) Euclid, Lib. 1. Def. 15, 16. 1 
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4. THE Diameter of a Circle is a right Line 
drawn thro' the Center, and terminated at both 
ends by the Periphery : one half of which is called 
the Semidiameter, or Radius (a). | 

5. AN Arch is part of the Periphery of a 
Circle. A Quadrant is a fourth Part of the whole 
Periphery. What an Arch wants of a Quadrant 1s 
called the Complement of that Arch: and it's Diffe- 
rence from a Semicircle it called it's Supplement (C). 


PR OB LE M. 


6. HAVING a right Line given, and a Point, 
either in or out of it, to draw thro that Point a 
Line perpendicular to the former, 


LET the Line given (Fig. 2.) be AB, and 
the Point C: open the Compaſſes fo, that ſetting 
one Foot in C, you may with the other cut the 
Line given in df; then one Foot being placed 
at d, with the other deſcribe an Arch, as g; alſo 
make f the Center, and with the ſame Radius de- 
ſcribe another Arch, which will cut the former 
in g and h; ſo draw the Line g; which will be 
the Perpendicular required. 

7: TO divide a Circle and it's Periphery into four 
equal Parts, Draw a Diameter, and from the 
Center raiſe to it a Perpendicular, which prolonged 
will be alſo a Diameter; whereby both the Circle 
and it's Periphery will be divided into four equal 
Parts (c). 

8. TO divide the Periphery of a Circle into Degrees. 
A Degree is the 3 60th Part of the Circumference. 
Mathematicians always divide the Periphery into 


(a) Euclid, Lib. 1. Def. 17. (e) Did. Prop. 4. Lib. iv. 
(5) B. Prop. 11, 12. Lib. 4 „ | 
VOL. I, A cl ſo 
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ſo many equal Parts (d); and each of theſe Parts 
into 60 ſmaller Diviſions, called fir/# Minutes; 
alſo each Minute into 60 Seconds, Sc. commonly 
writ thus, 3 degr. 2. min. 5 ſec. that is, 3 Degrees, 
2 Minutes, 5 Seconds. Hence the Quadrant con- 
taineth go Degr. the Semicircle 180, and the ſixth 
Part of a Circle 60 Degrees, 

THEREFORE to lolve this Problem, di- 
vide the Periphery into Quadrants, then take off 
the Semidiameter, and with it's Length cut an 
Arch from the Periphery (e), which will be equal 
to 60 Degr. ſo there remains in the ſame Qua- 
drant 30 Degr. which being biſected you will have 
15 Degr. this again mechanically triſected will give 


5 Degr. which divided into five equal Parts make 


ſo many Degrees, Q. 


E. F. But this is done more 


artificially by mathematical inſtruments (F). 
9. TO find the Area of a Quadrangle, or a Space 


Angles. 
Produ& 1s the Area, 


contained in a Figure of four Sides, and four Right 


Multiply one ſide by the other, and the 
It is to be obſerved that 


Lines are meaſured by Lines, and Superficies by 
Meaſures that are Superficies, or Squares; alſo the 
Contents of ſolid Bodies, which have their Dimen- 
ſions, are computed in ſolid Meaſure, or ſo many 


Cubes. 


Thus we meaſure the Sides of a Houſe 


by a lineal Foot, the Floors and Wainſcot by a 


(d) This Diviſion of a Circle 
into 360 Parts, or Degrees, 1s 
becauſe that number can be di- 


vided into more Aliquot Parts, 


than any other convenient 
Number, vix. into 2, 3, 4, 5, 
6, 8 and g Parts. 

(e) Euclid. Prop. 1 5. Lib. iv. 

F) By a Line of Chords 
truly divided ; thus, from any 
Point in the Periphery lay on 
the Chord of one Degr. then 


I 


from the ſame Point lay on the 
Chord of two Degr. ſo of three 
Degr. &c. till you come to go 
Degr. then beginagain as before 
till the whole Periphery is di- 
vided. By this means you will 
avoid the Errors which may a- 
riſe from the intermediate Di- 
viſions, and tho? theſe Errors 
ſingly conſideredare very ſmall, 
yet in ſo many Degr. they will 
produce one very ſenſible. 


ſquare | 
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ſquare Foot, and the Space it encloſeth, conſider- 
ed as a Solid, by a cubical Foot. 

10. A AVING the Diameter or Semidiameter of 
a Circle, to find the Periphery in the ſame Meaſure : 
and converſly, having the Peripbery given to find the 
Diameter as near as polſible (g). The Solution of 
this Problem depends upon the determined Pro- 
portion of the Diameter to the Periphery, which 1s 
nearly as 7 to 22; as is demonſtrated by Archi- 
modes; or more accurately, as 1 0000000000 is to 
21415926535 (5). For Example, let the Dia- 
meter be 12 Foot; by the Golden Rule, as 7 is to 
22: ſo is 12 to the Periphery of the Circle; or it 
you ule the other Proportion it will be much the 
ſame. 

BUT if the Periphery be given, and the Dia- 
meter be required, ſay ; as 22 is to 7, or as 
31415926535 to 10000000000, ſo is the Peri— 


phery given to the Diameter required, 
11. THE Diameter and Periphery of a Circle, 


(g) See Tacguet's ſelect The- 
orems of Archimedes, Prop. 5. 

() Tho” it be well known 
that the Periphery of a Circle 
is incommenſurable to the Dia- 
meter, yet either of theſe Pro- 
portions will ſerve well enough 
for common Uſe. But no Pro- 
portion in ſmall Numbers is ſo 
exact as that of Andrew Ma- 
tius, VIZ. 113 to 355, which 
is found not to differ from the 
Truth above eder · But 
if the Reader deſireth the niceſt 
Computation of the Proportion 
of the Diameter of a Circle to 
the Circumference (altho' that 
of Mætius comes very near), let 
him have recourſe to the labo- 
rious Calculus of Van Caulen, 


or either of them, being given in Miles or Feet, to find 


who carried his Calculation to 
35 places of Decimal Fractions. 
Or if he would ſtill be more 
nice and curious, he may have 
recourſe to Mr Ar. Sharp's 
Calculation, to double the Num- 
ber of Van Caulen's Fractions. 
By which Exactneis the Cir- 
cumference of the Terraqueous 
Globe, may be computed to a 
Degree leſs than the Breadth 
of a Grain of Sand: yea, more 
than this, the number of the 
Grains of Sand, that would be 
contained in A Space as big as 
the Sphere of the Fixt Stars, 
might be truly computed by 
this means. Vid. Math. Tables 
printed for Mr Mount, page 
53, &C. 
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the Area of that Circle in ſquare Miles, or ſquare Feet. 
Multiply one half of the Periphery into the Semi. 
diameter, and the Product will be the Area requi- 
red (i): but if you have only one of them given, 
you may find the other by the laſt Problem : Or it 
may be done without it (&). 

12. THE Diameter, or Semidiameter, of a Globe 
being given; to find it's Super ficies in Square, or it's 
Solidity in Cubic Meaſure. 

A Globe is a round ſolid Body, having a certain 
Point in the Center of it, from whence all right 
Lines drawn to the Surface are equal: and a Line 
drawn thro' this Point is the Diameter, about 
which if the Globe be revolved it is called it's 
Axis (1). Moreover if a Globe be cut any how 
by a right Line, the Section is a Circle; if thro? 
the Center the Circle will have the fame Diameter 
as the Globe itſelf; and ſuch are called the greater 
Circles of the Sphere or Globe, and the reſt leſſer 
Circles. To ſolve the Problem (m): By the tenth 
Article, find the Periphery ; then multiply the Di- 
ameter into this Periphery, and the Product will be 
the Superficies of the Globe in ſquare Meaſure, which 
multiplied into the + of the Diameter, will produce 
the Solidity of the Globe in cubic Meaſure. 


() As is demonſtrated by 1 I 1 3 
Archimedes, Prop. 1. De Di- 72 — — — — N 
ane nſi one Circuli. 3 5 7 9 

(% By ſaying, as the Square 8 - ; 
of 1 (which is 1) is to 7854 = + —  — - 

(the Area of a Circle whoſe 11 I 3 I5 I7 
Diameter is 1) ſo is the Square ( 
of any other Diameter to it's 1 — I &c ; 
Area; By Prop. 2. Lib. ii. 4 TY 19 5 0 
/ Euclid. The famous M. Leib- f 8 3 N 
| nitæ has demonſtrated, that if ) Euchd, Lib. ii. Def. 14, 3 
the Diameter of a Circle be 1, 15, 16, 17. 5 


oh (n) See this demonſtrated in 
the true Area will be 7 '= Tacquet's Select Theorems of Ar- WY ©: 
chimedes, Scholium 2, of Prop. A 
24. and that of Prop. 28. a 


1. 4 it 
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13. A RIGHT angled Triangle hath two ſides 
perpendicular to each otber (or make an Angle of 
go Degr.) which two ſides are called the Catheti, 
or Perpendiculars, and the third ſide the Hypo- 

tenuſe. 

THE Meaſure of an Angle is the Length of 
an Arch deſcribed from the angular Point as a 
Center : that 1s, as many Degrees as the Arch be- 
tween the Legs of the Angle doth contain; fo 
many Degrees the Angle is ſaid to be of. Thus a 
right Angle is go Degr. becauſe the Arch ſo de- 
ſcribed is a Quadrant. 

IHE right Sine of an Arch is a right Line 

drawn from the one end of the Arch perpendicular to 

the Diameter, which paſſeth thro? the other end (1). 

THE Tangent of an Arch is a right Line which 

- | touches the Arch at one end, and is bounded at 

che other with a Line drawn thro' the Center, and 

the other end of the Arch; which Line is called 
the Secant of that Arch. | 

MOREOVER, the Sine, Tangent, and Secant, 


e 
hof an Angle, are the ſame of the Arch which 
e meaſureth the Angle. 


(n) Mr Hiſton, in his Notes ABD, the Square of AB is e- 
upon Tacguet s Euclid, has neat- qual to the Square of AD and 
ly explained the Origin of Sines, BD. Therefore let the Semi- 
Tangents, and Secants. Coroll. diameter AB be ſquared, and 
to the 47th Prop. Lib. i. which from that Square ſubftraf the 
we ſhall here tranſcribe. Let Square f BD : The Remainder 
AC the Semidiameter of a Circle will be the Square of AD or 
(Fig. 3.) be of 100,000 Parts, of the Co-ſine BF equal to it: 
and the Angle BAD Sf 30 Deg. out of avhich extract the ſquare 
becauſe the Chord or Subtenſe of Root, and you will have the 
bo Degr. is equal to AC the Line BF or AD. Then by this 
14, WW *midiameter (by Prop. 15. Lib. Analogy as AB:BD:: AE: 

iy. Euclid) BD the Sine of 30 CE or AD: BD:: AC: CE, 
ain WM Dærees, ball be equal to one fo you have the Tangent CE. 
Ar- ehe Semidiameter, or 3 And if the Square of AC be ad- 
rop. AC; and therefore ſhall con- ded to the Square of CE, the 
tain 50,000 Parts. But now Root of the Sum being extracted 
A WW" the right-angled Triangle will be the Secant AE. L. E. ZL. 
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I T is alſo neceſſary to be known that Tables 
have been calculated by the great Labour and In- 
duſtry of ſome Mathematicians, in which the Dia- 
meter being taken for 100000, Cc. the Sines, 
Tangents, and Secants, are found out in propor- 
tional Numbers ; as of 2 Degr. 10 Degr. 20 Degr. 
32 Min. Sc. Theſe Tables are called mathema- 
tical Canons, and are of extraordinary uſe in all 
mathematical and phyſical Sciences; wherefore I 
am willing to give ſome Hints of theſe things 
to the young Geographer. But becauſe ſpherical 
Triangles have ſome Difficulty in their manage- 
ment, and regard none but thoſe who deſire to 
be deeper ſkilled in this Science, we ſhall paſs them 
by; and only treat of right-angled Triangles, the 
meaſuring of which is as eaſy as neceſſary. 


Two THEOREMS. 


14. THE three Angles of every Triangle, taken 
together, are equal to two right Angles, or 180 Degr. 
and therefore the two acute Angles of a right angled 
Triangle make exactly go Degr. (o). Alſo if a 
right Line touch a Circle, and there be drawn from 
the Point of Contact another right Line to the Center, 
that Line makes a right Angle with the Tangent (p). 

15. THE moſt neceſſary Problems are theſe. 


I. THE Hypotenuſe and one ſide of a right angled 
Triangle being given, to find either of the acute Angles, 
Say, by the Golden Rule; As the given Hypote- 
nuſe is to the given fide : ſo is the Radius 100000 
(which Number is aſſumed equal to the Semidia- 
meter in the Tables) to the Sine of the oppoſite 
Angle; which Sine being found in the Tables 


le) Euclid, Prop. 32. Lib. i. (p) Did. Prop. 18. Lib. - 
| | W 
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will thew the Quantity of the Arch or Angle op- 
poſite to the Side given; and the other Angle is 


the complement of that now found, to go Degr. 


II. ONE fide and the acute Angle next it being 


given, to find the Hypotenuſe. Say, as before; As 


the Sine of the Complement of the given Angle is 
to the Radius 1000000 : ſo is the Side given to the 


Hypotenuſe ſought. 


III. HAYING two Sides given, to find either of 
the acute Angles, Say, As either of the Sides is to 
the other, ſo is the Radius 100000 to the Tangent 
of the Angle adjacent to the Side firſt aſſumed. 


IV. HAVING the ypotenuſe and one acute 
Angle given, to find either of the Sides: Say; As the 
Radius 100000 1s to the Sine of the Angle op- 
polite to the Side required : So 1s the given Hy- 
potenuſe to that Side. 


Of Divers Meaſures. 


BECAUSE the uſe of Meaſures is frequent 
in Geography, and ſince divers Nations uſe dif- 
terent Meaſures, *cis proper to premiſe ſomewhat 
concerning them ; partly that the Reader may the 
better underſtand the Writings of the antient Geo- 
graphers and Hiſtorians ; and partly that he may 
compare together thoſe in uſe at this Day. 

THE Length of a Foot is almoſt univerſally 
made uſe of, tho' a Foot in one Place differs 
from that in another. Mathematicians frequent- 
ly meaſure by the Rhinland Foot of Snellius, which 


he proves to be equal to the old Roman Foot. 


And becauſe Snellius was very diligent and accu- 


Tate in meaſuring the Earth, that Rhinland Foot 
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taken as a Standard for all 
See half it's Length, (Fig. 1.) 
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of his is deſervedly 
other Meaſures (4). 
A PERCH or Pole ought to conſiſt of ten 
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ſuch Feet, But the Surveyors in Holland make 12 
Feet a Rhinland Perch, and in Germany they com- 
pute 16; which is very incommodious in Calcula- 
tion. Snellius makes the Holland Mile equal to 
1500 Rhinland Perches (each Perch being 12 Foot) 
or 1800 Rhinland Feet. 

THESE two Meaſures, a Perch and a Mile, 
ariſe from the repetition of a Foot; but a Palm, 
an Inch, and a Barley-Corn, (which are ſometimes 
uſed in Holland) proceed from it's Diviſion, An 
Inch is the twelfth Part of a Foot. A Palm is 
4 Inches. A Barley- Corn is the fourth Part of an 
Inch. However it would be much better to 
divide the Foot into 10 Inches, and the Inch i into 
10 Subdiviſions or Seconds, c. 

THESE are the Meaſures now made uſe of 
by the Duich in Geography. It remains that ſome 
others be alſo taken Notice of; viz. thoſe of the 
Antients, whether Greeks, Romans, Perſians, Aigyp- 
tians; and thoſe allo of later Times as of the 
Turks, Polanders, Germans, Moſcovites, Italians, 
Spaniards, French, and Engliſh. 


(q) Becauſe the Knowled 
of an Engliſh, French, and Rhin- 
landiſh Foot will be of uſe in 
what follows, we will here give 
their Proportions; to which we 
ſhall add the Meaſure of the old 
Roman Foot, taken from Dr 


Eng. Parts 
> NEmlp F 8 1000 
m3 < French 8 1066 
S Rbinlan . 1030 
Roman 970 


ge Bernard's Treatiſe of Weights 


and Meaſures, where he moſt 
learnedly confutes the great Er- 
ror of Snellius in this Matter. 
If an Engliſb Foot be divided 
into 1000 Parts, and a French 


Foot into 1440. Then, 
Fr. Parts 
1350 Furin's Ag. 
8. 1440 pendix. 
1390 
1309 


THE 
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THE Grecian Stadium, or Furlong, is ſuppoſed 
to be 600 of their Feet, which make 625 Roman, 
or Rhinland, Feet ; their Foot being a little larger 
than the Roman. 

AGERMAN Mile (15, of which Geogra- 
phers allow to a Degree) contains 22800 Rhinland 
Feet, and 1s accounted 4000 Paces, or 32 Fur- 
longs. It is in Proportion to the Rhinland Mile, 
as 19 tO I5. 

THE Italian or Roman Mile is 1000 Paces, 
which is equal to 4000 Rhinland Feet. Note, The 
Romans uſed to call their Mile Lapis, becauſe a 
Stone was erected at the end of every Mile ; eſpe- 
cially in Places adjacent to the City, 

AGEOMETRICAL Pace is exactly 5 Feet; 
and a Fatbom 6 Feet; which is thought by ſome to 
have been the Pace of the Grecians. 

A CUB I is ſuppoſed to be a Foot and a half. 

THE Paraſange, or Perſian Mile, 1s thought 
to be 30 Furlongs, or 3000 Perſian Paces. 

THE Schenus, or Agyptian, Mile, according 

to Herodotus, contains bo Furlongs, tho' only 40 
according to Pliny. Perhaps their Length diffe- 
red in divers Places, or the Furlongs of the Au- 
thors might be unequal: Or very likely their Books 
are corrupted. 
THE French League is in Proportion to the 
Rhinlandiſh Mile, as 19 to 25; and the Spaniſh 
League is to the ſame Mile, as 19 to 27z : But 
becauſe in ſeveral Parts of France and Spain their 
League is found to differ, we cannot be well aſſu- 
red of the Length of theſe Meaſures. 

THE Erngi/p Mile is in Proportion to the 

Rhinlandiſb, as 19 to 55, or as 19 to 60, (7). — 
| there 


r) The leaſt Part of Egli and well dried; whereof 3 in 
Meaſure is a Barley-Corn, taken Length make an Inch, &c. as 
out of the middle of the Ear in the following Table. 

I A Table 
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there are three ſorts of Engliþ Miles, whereof 27 
of the longeſt, 30 of the middle Kind, and 60 of 
the ſhorteſt, make a Degree or 19 Dutch Miles. 

THE Daniſh and Swediſh Mile is to the Rhin. 
landiſh Mile as 19 to 10; tho” in ſome Places they 
uſe the German Mile. | 

THE Voreſt, or Ruſſian, Mile is as 19 to 80. 

THE Turkiſþ League or Mile is faid to be e- 
qual to the Italian Mile; of which 60 make a 
Degree. 

THE Arabian League was formerly accounted 
the twenty fifth Part of a Degree, or 19 Holland 
Miles: but they now uſe another of which 56 
make a Degree. 

A HUNDRED Indian Miles are thought to 
equal a Degree. Tho? the Indians commonly de- 
ſcribe Diſtances by a Day, or an Hour's Journey. 
THE Inhabitants of Cambaya and Guzarat, 
uſe a Meaſure which they call Cof/a, of which 30 
make a Degree. +4 
_ THE Chineſe obſerve three Meaſures in their 
Journies, which they call Li, Pu, and Uchan. Li is 
the Diſtance at which a Man's loud Voice may be 
heard on a Plain, in a calm Air; which is accounted 
300 Geometrical Paces. Their Pu contains 10 Li's; 


ſo | 


A Table of Engliſh Meaſure. 

Bar. C. 
| HET 
333 

108 Yard 

180 ; | 13|Pace| 
4: : 2486 66 2| 13|Fath. 
|_594]_198]_163|__53| 45|_ 24]Pots 
_23760] 7920] 660] 2200 132] 110 4%. 
[180090[63360]5280 1760[1056 880] 3200 8] Mill 
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ſo that 20 Pu's make a Degree. And 10 Pu's make 
an Uchan, or 30000 Paces; which they account a 
Day's Journey. 

Note, A Square Rhinland Mile conſiſts of Square 
Feet and a Cubic Mile of Cubic Feet. Alſo a 
Mile multiplied into itſelf makes a Square Mile; 
and that again by a Mile makes a Cubic Mile. 
The ſame is to be underſtood of a Square and 


Cubic Foot. 


S'E CT. H. 


Containing ſome general and abſolute Properties 


of the Earth, in frve Chapters. 
SGK. I. | 
Of the Figure of the Earth. 
HE firſt and nobleſt Property of the Earth 


(as exceeding the reſt in being more uſeful and 


neceſſary) is it's Figure; without the Knowledge 
of which there can be nothing well underſtood or 


demonſtrated in this Science; and all the following 
Propoſitions almoſt entirely depend on, or imme- 
diately flow from, this; which for that Reaſon 
ought to be firſt treated of. 

THERE have been, and are to this Day, ſe- 
veral Opinions about the Figure of the Earth; for 
the Vulgar that underſtand not Geography, imagine 
it to be extended into a vaſt Plain bounded with a 
Circular Line; except where Mountains and Val- 
lies interpoſe. Of this ſtrange Opinion was La#an. 
tius and others of the Fathers, who ſtrenuouſly ar- 
gued that the Earth was extended infinitely down- 


wards, 
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wards, and eſtabliſned upon ſeveral Foundations (a). 
This they were inclined to think from ſome Places 
of Scripture which they either ill underſtood or 
wrong interpreted. Heraclitus, that antient Philo- 
ſopher, is ſaid to have been of their Opinion: tho? 
others ſay, he ſuppoſed the Earth to be in the Shape 
of a Skiff, or Canoo, very much hollowed. But 
what is more ſtrange Francis Patricius (a modern 
Philoſopher of no ſmall Repute in the laſt Age) 
ſtrenuouſly endeavoured to prove, that the Earth 
was horizontally ſtretched out and plain under Foot. 
Anaximander is ſaid by Peucerus to have 4 
the Earth like a Cylinder; tho' that is not ſo pro- 
bable, becauſe he tried to meaſure it, and alſo in- 
vented a fort of a Dial at Lacedemon, upon which 
the Top of the Gnomon by it's Shadow marked out 
the Days of the Equinoxes, and Solſtices: which 
ſhewed him to have been tolerably ſkilled in Aſtro- 
nomy, conſidering the Time he lived in. Leucippus 
alſo thought the Earth to be in the Shape of a Drum, 
Theſe with a great many other abſurd Opinions, are 
by Ariſtotle and others attributed to the Antients : of 
which ſee Ariſtotle Lib. ii. Cap. 13. de Colo. | 
BUT the true and undoubted Opinion, which 
is defended by all Mathematicians, and almoſt all 
- Philoſophers, is, That the Earth is of a globular 
or ſpherical Figure (5). 5 


THE 


(a) See Ladtantius Lib. iii. Honour and Admiration in it; 


Chap. 24. and Auguſtin, Lib. xvi. 
Chap. q. De Civit. Dei. They 
thought their Opinion was fa- 
voured by the P/almift. P/al. 
XXIV. 2. and cxxxvi. 6. 

) Among the many excel- 
lent and wonderful Inventions 
of the modern Philoſophers, 
this here is not certainly in the 


laſt Place, nor hath the leaſt 


that the true Figure of the 
Earth, which Men have inha- 
bited for ſo many thouſand 
Years, is but now n to be 
known a few Years ago. For 
that which all Men thought to 
be globular and truly ſpherical, 
is now found to imitate rather 
an oval Figure, or that of an 
Ellipſis revolved about it's _ 

X18 


— . c aaa Ts 
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Axis: So that thoſe Diameters 
are longeſt which come neareſt 
the Equator, and leſſen as they 
become more remote, but the 
leaſt Diameter of all is the Axis 
which joineth the two Poles. 
The Thing will perhaps be bet- 
ter underſtood if it be repreſen- 
ted by a Figure. 

Let æ pp (Fig. 4.) be a cir- 
cular Section of the Earth made 
by the Meridian, ſuch as it was 
thought to be formerly, and pp 
the Axis or Diameter joining 
the Poles, and æꝗ the Diameter 
of the Equator: then the oval 
Line EP Q, deſcribed upon 
the Diameter AQ and PP, 
will repreſent the Section or 
true Meridian Line, which for 
Diſtinction ſake is made hereto 
differ more from a Circle than 
it really ought to do; but in 
truth, the Proportion is as 692 
to 689. 
meaſuring the Altitude of the 
Earth at the Equator, exceeds 
CP the Altitnde at the Pole 
85200 Paris Feet, or about 17 
Miles, | 

This Affair is well worthy to 
be traced to it's Original, andto 
bebacked by a Demonſtration, 


ſo far as our Purpoſe will permit. 


See the Hiſtory of the Reyal A. 
cademy of Sciences by du Hamel, 
Pag. 110, 156, 206. Alſo Hift. 
de P Acad. Roy. 1700, 1701. 
The French made an Experi- 
ment about forty Years ago, 
ſhewingthata Pendulum (which 
is a well known Inſtrument for 
meaſuring of Time) vibrates ſo 
much the ſlower, by how much 
the nearer it is brought to the 
Equator : that is, the Gravity, 
of Celerity of 'Deſcent of the 
Pendulum, and of all other Bo- 


of Univerſal Geography. 


So that the Line CQ 


9 
dies, is leſs in Countries ap- 
proaching the Equator than in 
Places near either Pole. The 
two famous Philoſophers Neav- 
ton and Huygens being excited 
by the Novelty of the Thing, 
and ſearching more narrowly in 
to the Cauſe of it, found thereby 
that the Earth muſt have ſome 
other Figure than what was 
known; and alſo demonſtrated 
that this Diminution of Weight 
doth naturally ariſe from the 
Rotation of the Earth round it's 
Axis; which Rotation, accord- 
ing to the Laws of circular Mo- 
tion, repels all heavy Bodies 
from the Axis of Motion: ſo 
that this Motion being ſwifter 
under the Equator than in Parts 
more remote, the Weight of 
Bodies muſt alſo be much leſs 
there than nearer the Poles. 
Therefore the Parts of the O- 
cean under the Equator being 
made lighter, and according to 
the Nature of all Fluids, preſſed 
and forced on either ſide by the 
Waters nearer the Poles, they 
muſt be raiſed up to a greater 
Height, that ſo they may better 
ſupport and balance the greater 
Weight of the contiguous Wa- 
ters. Which mutual Libration 
15 demonſtrated upon Suppoſi- 
tion of that Inequality of the 
Diameters which we mentioned 
above. 'The Figure of the Sea 
being reſembled by the Lands 
adjacent, which are every where 
raiſed above the Sea, the afore- 
ſaid Form mult be attributed to 
the whole terraqueous Globe. 
They that would be more fully 
informed in this Matter may 
conſult Newton's Principia Lib. 
iii. Prop. 19. or Huygen's Trea- 
tiſe of the Canſe of Gravity. © 


The 
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T HE Arguments indeed which Authors offer 
to confirm the Truth of this, are handled ſo obſcure. 
ly and confuſedly, that they are almoſt inſufficient 
to convince the ſtrenuous and obſtinate Defenders of 
the contrary Opinion. We ſhall therefore as much 
as is poſſible, clear up and examine theſe Argy. 
ments; that the Reader may have a diſtinct Know. 
ledge of them, and know the better how to uſe them. 

WE ſhall not here take notice of ſuch Reaſons 
as are of leſs Weight, and at beſt only probable, or 
perhaps ſophiſtical. Such as, 1. A ſpherical Fi. 
gure is the moſt capacious; and therefore the Earth 
ought to have ſuch a Figure. 2. All the Parts of 
the Earth tend to the ſame Center ; therefore all theſe 


The ſame Inequality of Dia- 
meter is alſo found in the Pla- 
net Jupiter, by the Obſervations 
of thoſe Excellent Aſtronomers 
Caſſini and Flamſtead, and that 
much more than in our Earth; 
becauſe the diurnal Rotation of 
that Planet is more than twice 
as ſwift as the Rotation of the 
Earth: which plainly proves, 
that the Difference ariſes from 
no other Cauſe than the circu- 
lar Motion. 

Furin's Appendix. 

Dr Derham (in his Phy/cco. 
Theol. B. ii. C.1. Note (a) doth not 
ſeem to entertain any doubts 
concerning the  terraqueous 
Globe, and the other Planets, 
being of a prolate ſpheroidal Fi- 
we but he ſaith, That altho' 

hath often viewed Jupiter, 
and other Planets, with very 
good Glaſſes, which he hath of 
72 feet, andthe Royal Society's 
Glaſs of above 1 20 feet, yet he 
never could perceive them to be 
otherwiſe than perfectly globu- 


lar. And he thinks it next to 
impoſſible, to take an exact mea- 
ſure of the Polarand ZEquatoreal 
Diameters, by reaſon of the 
Smallneſs of their apparent Dia- 
meters in a Micrometer, and 
their Motion all the time of mea- 
ſuring them. 

And as to the Variation of the 
Vibrations of Pendulums, under 
the Line, and in the Northern 
and Southern Latitudes, he hath 
no doubt, but different Diſtances 


from the Earth's Center, may 


cauſe different Vibrations ; but 
yet he ſhews, from good Expe- 
riments he made with Pendu- 
lums in the Air-Pump, that 
thoſe Alterations might, in ſome 
meaſure, be from the Rarity 
and Denſity of the Air, in the 
different Zones, And I may add 
to Dr. Derham's Experiments, 
the Lengthening of Iron Rods 
by Heat, and their Shortening 
by Cold ; which I have found? 
to be very conſiderable, by ve? 


ry exact Experiments. 
Parts 
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parts ought to make up a globular Figure. 3. When 
at the firſt Creation the Waters were confuſedly 
mixed with the Earth, it was then without doubt 
moiſt and ſoft; but the Figure of all moiſt and li- 
quid Bodies is ſpherical: and ſo ought the Earth to 
remain after the ſeparation of the moiſt Parts from 
the dry. 

I SAY, neglecting theſe and ſuch like Argu- 
ments, let us look out for better; which are of three 
kinds. Of the firſt there is only one deduced 4 priori, 
as they call it : thoſe of the other two kinds are de- 
monſtrated à poſteriori ; or from Celeſtial or Ter- 
reſtrial Obſervations and Appearances, 

T HE firſt Argument is taken from the Nature of 
Water, and borrowed either from Ariſtotle or Archi- 
medes. Ariſtotle in his ſecond Book de Cælo, chap. 5th, 
propoſes it as his own, after this manner, (tho? it is 
likely he borrowed it from ſome Philoſopher before 
him), If we take it for granted (ſays he) that Wa- 
ter of 1t's own Nature tends always down to the 
moſt concave or loweſt Place; it will neceſſarily 
follow, that the Superficies of the Water is round 
or ſpherical ; but that Place is moſt concave that is 
neareſt the Center of the Earth, therefore let there 
be drawn from the Center « two right Lines ag and 
27; and from Þ toy the LineÞy ; to which from 
let fall the Perpendicular a+. (c) It is plain the 
Line a4 (Fig. 5.) is leſs than a3 or 49, and there- 
fore the Place 4 is lower and more concave then 3 or 
y; therefore the Water muſt flow downwards from 
Band y *till the Lines ag, ey, and ad are equal, 
that is, *till 2% becomes ee equal to a8, and 4299; 
hence 6, e, and yy being in the Periphery of the ſame 
Circle, muſt make the true Superficies of the Wa- 
ter of a round Figure. 


0 Euclid, Lib. i. Prop. 18. 
ucli 16. 1. Fro. 1 THIS 
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THIS is Ariſtotle's Demonſtration, in which, 
- beſides the Incoherency of it, which might be eaſi- 
ly amended, I obſerve theſe greater Errors, 1. He 
ſuppoſeth the Univerſe to have a certain Center, 
2. That Places are higher or lower in reſpect to 
that Center. Now he who denies the ſpherical Fi- 
gure of the Earth, will perhaps grant neither of theſe 
Poſtulata : Tho' the Univerſe may be eaſily 
proved to have a Center, becauſe the apparent Mo- 
tion of the fixed Stars obligeth us to ſuppole that 
they themſelves either revolve by a diurnal Motion, 
or that the Earth is turned about it's Center. If the 
Stars be really moved, then the Point about which 
they will revolve will certainly be the Center of the 
Univerſe. If the Earth; then the middle Point 
round which it moves, may, in the Demonſtration, 
be taken for Ariſtotle's central Point. But the chief 
Difficulty is in the ſecond Suppoſition; viz. that 
Places are higher or lower in reſpect of that Center; 
becauſe he who will have the Superficies of the Earth 
to be a Plane, or ſome other Figure, not round, 
will deny this Suppoſition, and ſay that Places appear 
higher or lower in reſpect of the horizontal Plane, 
perpendicular to which the Earth is infinitely extend- 
ed downwards ; or will perhaps explain the Decli- 
vity ſome other way ; ſo that the Argument would 
not be concluſive except it were firſt granted that the 
Elevation of one Place above another is only in re- 
ſpe& of ſome Center, about which the Stars have 
their apparent Motion. And tho' this were true, 
and all other Notions of Declivity by which Water 
is depreſſed were confuted, yet it could ſcarcely be 
admitted for a Principle, becauſe it precariouſly 
ſuppoſes the Earth to be of a ſpheric Figure, which 
is begging the Queſtion. 

THEREFORE ſome prefer Archimedes 
Demonſtration (found in the firſt Book of bis De Inſi- 
dentibus Humido) which is indeed more artificial _ 
that 
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» W that of Ariſtotle; yet labours under the ſame Diffi- 
* Wl culties, in previouſly ſuppoſing the Earth to be of a 
g ſpheric Figure, to whoſe” Center the preſſure of the 
Water is made. But we are far from ſuppoſing that 
che divine Archimedes could be guilty of any falſe 
” MW Reaſoning! No, his Defign in that Book was not 
© WM © demoſtrate the ſpherical Figure of the Earth 
7 (tor then he had indeed begged the Queſtion) but 
- Wl ily to explain the Nature of Water and other Li- 
t quids; in order to Which he pre-ſuppoſes the Earth 
ly to be of a ſpherical F igure, or to have a Center, to 
which all heavy Bodies in general tend; and this he 
ch cakes as a Principle Before known and demonſtrated 
de tom other Phænomena: So that I wonder Clavius 
did not obſerve this, who, in his Commentary upon 
Joannes de Sacro Boſco, uſes this Demonſtration of 
Archimedes for the ſpheric 1 of the Earth: 
Srellius alſo does the fame in his Eratoſtbenes Batavus. 
But it was Ariſtotle's Deſign in the Place before cited 
to demonſtrate the ſpheric Figure of the Earth, Sea, 
and Heavens; wherefore he could not aſſume a Cen- 
ter to the Univerſe, or Earth, without being guilty 
of a manifeſt Paralogiſm.” ' 320 © Shs 

80 that this Argument taken from the Nature 
of Water, tho it be propoſed be almoſt all Authors, 
yet labours under ſome Difficulties, which more 
earned Mathematicians have endeavoured to re- 
move, if poſſible. I have myſelf ſpent ſome Time : 
upon this Matter, and tryed ſeveral Methods, but 
could not bring them to bear, I was induced to 
atempt the Thing, - becauſe it would be an elegant 
ad unqueſtionable Demonſtration of the ſpherical 
Figure of the Earth. 

THEREFORE waving this; we fhall now 

, ftropoſe ſome Arguments 4 poſteriori, taken firſt 
lers rom celeſtial Phænomena. Let us conceive a Sec- 
[nfi- Wion made by a plane or a meridian Line (which is 
led the Line of Latitude) to paſs thro? a Place B, 
that Y VOL, I, D or 
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or any other Part of the Earth, and alſo thro? the 
two Poles M, N; as AB CD. And ſuppoſe another 
Section (or Line of Longitude) (Fig.3.) to paſs thro' 
the ſame Point B, ,perpendicular to the former, and 
parallel to the Equator; as EBFC. I ſay theſe 
two Sections or Lines on the Surface of the Earth 
may be proved to be circular. And it is a plain 
geometrical Theorem, chars Superficies whatever, 
when it is cut with perpendicular Planes, interſect- 
ing each other in one common Line or Axis, if the 
Lines produced on the Surface be circular, the Body 
can be no other than ſpherical. -: 

THEREFORE. if we can prove, that the 
two perpendicular Sections are circular, which paſs 
thro* any Point, B, taken at Pleaſure ; we may alſo 
by the aforeſaid Theorem conclude the Superficies 
of the Earth to be of a ſpherical Figure, and the 
Earth itſelf a globular Body, 

NOW it is proved from divers celeſtial Phæno- 
mena, that a Section made from one Pole to ano- 
ther, according to the Latitude of the Earth, 1s cir- 
cular. 1. If in the Line ABCD, a Perſon go 
from any Point, as B, towards either Pole, as M, 
or the Star near it; he will find that by equal Jour- 
nies he will equally approach nearer the Pole; which 
would be impoſſible if the Line he travelled in was 
not circular; as is plainly ſhewed by the artificial 
terreſtrial Globe. 2. The Line AB CD is the me- 
ridian Line, into which when the Sun comes it 15 
Noon or Mid-Day with us; and all the People who FF 
inhabit that Line, as we know by Experience; and 
they that fail in the Torrid Zone teſtify, that the Sun} 
at ſome Time of the Year is perpendicular to ſome | 
Place in the Line ABC; for Example, to P. If 
we take equal Spaces BQ, PQ (or any other) wen 
ſhall find the Diſtance of the Sun from the Zenith of 
Q: equal to the Interval, by which the Diſtance ou, 
the Sun from the Zenith of B exceeds the 1 

| 2 0 


CAP. 3. of Univerſal Geography, 35 
of the fame from that of Q; which could by no 
means happen if the Line BP Q was not circular. 
3. In like manner all the Stars when they come to 
the Meridian ABC, have their Diſtances from the 
| Zeniths of P, Q, B, in the fame Proportion as the 
Diſtances QP, PB, QB. Moreover when our Ma- 
| WM riners ſail towards the South, the Stars which before 
» MW were depreſſed under the Horizon, and could not 
- be ſeen, begin to appear, and by degrees are elevated 
e in proportion to their Courſe. 4. It ſeveral Places 
7 be obſerved in the ſame Meridian, and the Stars 
that paſs thro? their Zeniths be noted; the Diſtances 
of theſe Places have the ſame Proportion one to ano- 
ther, as the Diſtances of the meridional Points, 
wherein the ſeveral vertical Stars make their ſouth- 
ing. 
ALs O to prove that the Line of Longitude 
EB FC is circular, and that the Earth riſes into a 
globular Figure, according to that other Dimenſion, 
we need but obſerve that the Sun and Stars rife and 
ſet ſooner to thoſe that inhabit eaſtward of us, but 
later to them that are more to the welt ; and alſo 
that the Difference of Time is in proportion to the 
Diſtances of their Meridians from ours, Thus, if 
we ſuppoſe two Places directly Eaſt, the one diſtant 
from us 225 Miles, the other 450, twice as much 
ve ſhall find that in this laſt Place the Sun riſeth two 
Hours ſooner, and in the other one Hour ſooner 
than with us. The Argument will be more clear, 
if it be propoſed about the Sun's approaching the 
Meridians of divers Places; for their Diſtances in 
rſpect of ours are in Proportion to the Time of the 
dun's apparent Motion (or an Arch of the Equator 
mercepted between our Meridian and theirs) as is 
Jeident in Eclipſes. Theſe Facts agree preciſely to 
Ide Demonſtrations upon the Artificial Globe: 
; e could not happen if the Earth had any other 
ure. 3 | | 
ot 92 80 
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S8 O that the Earth is found to have a ſpherical 
Form, both in Longitude and Latitude. 

BUT ſince there ſeems to be a Difficulty in 
handling the Longitude, all this may be proved by 
the Latitude only. For it is manifeſt, that the Fi- 
gure of the Earth is ſpherical, ſince all the Sections, 
or Lines of Latitude, are circular z and paſs thro? 
the ſame Point or Pole, Becauſe any ſolid Body 
whatſoever being cut with innumerable Planes, all 
paſſing thro the ſame Point; if the Peripheries of 
theſe Sections are circular, the Body itſelf muſt be 
ſpherical: as is known and allowed by all Geome- 
tricians. 

IHE RE is another Reaſon of no leſs Force, 
taken from the Shadow of the Earth upon the Face 
of the Moon in Lunar Eclipſes. For ſince the ob- 
ſcured Part of the Moon, cauſed by the conical Sba- 
dow of the Earth, ſeems always to be bounded with | 
a circular Line; the Earth itſelf, for that Reaſon, 
muſt needs be ſpherical (d). Becauſe it is manifeſt 
from Optics that a ſolid Body being every way op- 

oſed to the Sun; if the Shadow be always conical, 
the Body itſelf is ſpherical, ' 

I F theſe Arguments are not ſufficient, we might 

roduce a great many more, from the conſideration 
of the Earth itſelf, which perfectly prove the Earth's 
Rotundity : ſuch as theſe; 


(4) Tacquet (in his Aſtrono- dow proceed from the Earth it- 
my Lib. iv. 9 hath demon- ſelf, or the Atmoſphere, (tho 
ſtrated that the Shadow of the the latter indeed be the Truth) 
Earth never reaches ſo far as the the Thing is the ſame in the 
Moon; ſo that the Moon is dark- preſent Caſe: for if the Shadow 
ened not by the Shadow of the of the Atmoſphere be circular, 
Earth, but by that of its . the Shadow of the Earth which 
enoſphere only; which was ob- is encloſed on every Side there- 
ſerved, tho not ſo exactly de- by muſt be circular too. Mi- 
monſtrated, by Kepler and Ric- flon's Aſtron, Lect. Pag. 2 
ciolus. But whether the Sha- 
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1, FROM Circumnavigation ; for the Europeans 
have ſeveral times ſet Sail from Europe, and ſteer'd 
their Courſe directly South and Welt, 'till they came 
to the Magellanic Sea ; and from thence to the North 
and Weſt ' till they returned to Europe from the 
Eaſt; and all the Phænomena, which ſhould na- 
turally ariſe from the Earth's Rotundity, happened 
to them. Their Method of failing alſo was founded 
upon this Hypotheſis ; which could never have ſuc- 
ceeded fo happily if the Earth had been of any other 
Figure“. 

2. WHEN we take our Departure from high 
Mountains and Towers; firſt the lower Parts, then 
thoſe that are higher, and laſtly, their Tops are by 
degrees depreſſed, as it were, and hid from us: On 
the other Hand, when we approach towards them, 
from a Place at a great Diſtance, firſt the Top ap- 
pears, then the middle Part, and laſtly, when we 
come pretty near, the very Foot of the Mountain is 
diſcovered. So that this gradual: Appearance and 
Occultation, is ſuch as muſt neceſſarily happen from 
the ſpherical Figure of the Earth. 

3. I F we meaſure the Altitude of any Mountain 
upon this Suppoſition, that the Earth is globular ; 
the Practice 1s always found to juſtify the Truth of 
the Theory. a | 

WE might demonſtrate many of theſe Argu- 
ments geometrically ; but (becauſe it would be both 


* Ferdinando Magellan was Simon Cordes in the Year 1599 
the firſt who ſailed round the By Oliver Nort, Amo 1598. 
Farth, in the Year 1519, he By Cornel Scharten, Anno 1615, 
performed it in 1124 Days. Sir And by Jacob Heremites, Anna 
Francis Drake was the next, in 16233 and all by directing their 
the Year 1577, and he perform - Courſe conſtantly from Ea to 
ed it in 1056 Days. The fame Wet; and thus returned into 
was afterwards done by Sir Europe, having all along ob{ r- 
Thomas Cavendiſh, in the Year ved the Phænomena which ne- 
1586; in the Space of 777 Days. ceſſarily ariſe upon ſuppoſing 
it was done again by Mynheer the Earth a ſpherical Body. 
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laborious and difficult to prove this, or that Line 
circular, from ſuch Principles, Sc.) we ſhall con- 
tent ourſelves with thoſe evident Proofs above de- 
livered : which being collected into one Sum, will 
ſufficiently demonſtrate the Earth to be globular. As, 
firſt, the celeſtial Phænomena (viz. the different 
Elevation of the Pole; the unequal Altitude of the 
Sun, at the ſame Inſtant, in different Countries ; the 
Earth's Shadow on the Moon; the vaſt Increaſe of 
the longeſt Day towards the Poles ; the Riſing and 
Setting of the Stars; their perpetual Appearance 
near the Pole, Sc.) do all equally prove the Earth's 

Rotundity. Alſo the terreſtrial Appearance (viz, 

The Art of Navigation ; the Appearance and Oc- 
cultation of Mountains and Towers ; the Diſtances 
of Places; the Winds and Points of the Compaſs, 
Sc.) can only be accounted for by this Figure and 
no other, Alſo the artificial Globe, which we make 
to repreſent the Karth, exhibits all theſe Things as 
they really are on the Earth; which would certainly, 
in ſome Caſes, be different, except this was it's true 
Repreſentation. The Earth is not of a plane Figure, 
as is manifeſt from the aforeſaid Arguments; nor of 
a hollow Figure; for then the Sun and Stars would 
appear ſooner to the weſtern Inhabitants than to thoſe 
of the Eaſt: But we ſee the Riſing Sun every Day 
illuminates the Vallies, before it ſhines upon the 
back Parts of the oppoſite Mountains *. 


* Another Argument is 
drawn from the commodious 
and equal Diſtribution of the 
Waters in the Earth. For 
* ſince, by the Law of Gra- 
* vity, the Waters will poſ- © diſtributed here and there ac- 
| ſeſs the loweſt place; there- *© cording as the Divine Provi- 

F fore, if the Maſs of the Earth ? dence * moſt fit. KC $ 
F was cubic, priſmatic, or any * bh Book 2 
f other angular Figure, it would Gs 


follow, that one (too vaſt a 
Part) would be drowned ; and 
another too dry. But being 
thus orbicular, the Waters 
are equally and commodiouſl; 


. 


* 
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A ſpherical Body alſo is the only one that is ſi- 
milar, or hath all it's Parts alike among themſelves; 
ſo that they may be mutually applied one to another. 
For if two equal Parts of a Sphere be conſidered, the 
Properties of each are the ſame; which will not hold 
in any other Body. Thus in meaſuring the Earth 
in different Places; if it be performed by the ſame 
Method, it is always found of the ſame Magnitude: 
which doth not a little contribute to the Proof of 
theſe Aſſertions. 

ANL impartial Perſon may eaſily perceive of 
how little Weight their Reaſons are, who believe 
the Earth to be of a plane Figure. For which they 
argue, 1, Becauſe on a clear Day the Earth ſeems 
to be plane, as well as the Sea, if we look every way 
round about us (e). 2. If the Surface of it was not 
plane, it would be more eaſily moved, and more 
ſubject to fall to pieces; whereas flat Figures are 
more firm and ſtable (F). 3. The Riling or Setting 
Sun and Moon are cut, as it were, with right Lines 
but if the Earth was ſpherical, they ought to be di- 
vided by circular ones. Thus the Ancients reaſoned, 
ridiculouſly, as Artiftotle tells us. 4. Some argue 
that the many high Mountains muſt, of neceſſity, 
deface it's Rotundity. 5. Others believe the Sea to 
be higher than the Earth. 6. Some again think it 
impoſſible that Men ſhould ſtand upon the oppoſite 


le) This Argument is confu- 
ted by what is {aid above, about 
the Appearance and Diſappea- 
rance of Mountains. 


) A ſpherical Body is not 


ſo liable to decay and fracture 


as another, becauſe all the Parts 
of the Surface are equidiſtant 
from the Center. And we are 
taught by Sir aac Newton's 


Power of Attraction upon all 
the Matter in the Univerſe, 
whereby all Bodies, and all 
the Parts of Bodies, mutually 
attract themſelves and one ano- 
ther; which, as the Rev. Dr 
Derham obſerves, is the natural 
Cauſe of the Sphericity of our 
common Globe, See New- 
ton's Principia, Lib. 3. Prop. 


Principles, that the Divine Being 7. Alſo Derham's Phy/ica-Theod. 
at the Creation, beſtowed the p. 40. 
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laborious and difficult to prove this, or that Line 
circular, from ſuch Principles, Sc.) we ſhall con- 
tent ourſelves with thoſe evident Proofs above de- 
livered : which being collected into one Sum, will 
ſufficiently demonſtrate the Earth to be globular. As, 
firſt, the celeſtial Phænomena (viz. the different 
Elevation of the Pole; the unequal Altitude of the 
Sun, at the ſame Inſtant, in different Countries; the 
Earth's Shadow on the Moon ; the vaſt Increaſe of 
the longeſt Day towards the Poles ; the Riſing and 
Setting of the Stars; their perpetual Appearance 
near the Pole, &c.) do all equally prove the Earth's 

Rotundity. Alſo the terreſtrial Appearance (viz, 

The Art of Navigation; the Appearance and Oc- 
cultation of Mountains and Towers; the Diſtances 
of Places ; the Winds and Points of the Compaſs, 
Sc.) can only be accounted for by this Figure and 
no other, Alſo the artificial Globe, which we make 
to repreſent the Earth, exhibits all theſe Things as 
they really are on the Earth; which would certainly, 
in ſome Caſes, be different, except this was it's true 
Repreſentation. The Earth is not of a plane Figure, 
as is manifeſt from the aforeſaid Arguments; nor of 
a hollow Figure; for then the Sun and Stars would 
appear ſooner to the weſtern Inhabitants than to thoſe 
of the Eaſt: But we ſee the Riſing Sun every Day 
illuminates the Vallies, before it ſhines upon the 
back Parts of the oppoſite Mountains *. 


* Another Argument is 
drawn from the commodious 
and equal Diſtribution of the 
Waters in the Earth. For 
* ſince, by the Law of Gra- 
« vity, the Waters will poſ- 
£ ſeſs the loweſt 2 there- 
f fore, if the Maſs of the Earth 
F was cubic, priſmatic, or any 


{ other angular Figure, it would ? 


© follow, that one (too vaſt a 
© Part) would be drowned ; and 
* another too dry. But being 
thus orbicular, the Waters 
are equallyand commodiouſſy 
diſtributed here and there ac- 
| 2 as the Divine Provi- 


s dence faw moſt fit. Derham's 
' 49 ad Book 2 Ch. 
Art. 2. 
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A ſpherical Body alſo is the only one that is ſi- 
milar, or hath all it's Parts alike among themſelves; 
ſo that they may be mutually applied one to another. 
For if two equal Parts of a Sphere be conſidered, the 
Properties of each are the ſame; which will not hold 
in any other Body. Thus in meaſuring the Earth 
in different Places; if it be performed by the ſame 

Method, it is always found of the ſame Magnitude : 
which doth not a little contribute to the Proof of 
theſe Aſſertions. 

AN Y impartial Perſon may eaſily perceive of 
how little Weight their Reaſons are, who believe 
the Earth to be of a plane Figure. For which they 
argue, 1, Becauſe on a clear Day the Earth ſeems 
to be plane, as well as the Sea, if we look every way 
round about us (e). 2. If the Surface of it was not 
plane, it would be more eaſily moved, and more 
ſubject to fall to pieces; whereas flat Figures are 
more firm and ſtable (/). 3. The Riſing or Setting 
Sun and Moon are cut, as it were, with right Lines; 
but if the Earth was ſpherical, they ought to be di- 
vided by circular ones. Thus the Ancients reaſoned, 
ridiculouſly, as Artiſtotle tells us. 4. Some argue 
that the many high Mountains muſt, of neceſſity, 
deface it's Rotundity. 5. Others believe the Sea to 
be higher than the Earth. 6. Some again think it 
impoſſible that Men ſhould ſtand upon the oppoſite 


e) This Argument is confu- 
ted by what is ſaid above, about 
the Appearance and Diſappea- 
rance of Mountains. 

) A ſpherical Body is not 
ſo liable to decay and fracture 
as another, becauſe all the Parts 
of the Surface are equidiſtant 
from the Center. And we are 
taught by Sir Jaac Neauton's 
Principles, that the Divine Being 
at the Creation, beſtowed the 


Power of Attraction upon all 
the Matter in the Univerſe, 
whereby all Bodies, and all 
the Parts of Bodies, mutually 
attract themſelves and one ano- 
ther; which, as the Rev. Dr 
Derham obſerves, is the natural 
Cauſe of the Sphericity of our 
common Globe, See News. 
ton's Principia, Lib. 3. Prop. 
7. Alſo Derham's Phyfica-Theol. 


40. 
D E F Part 


40 The Abſolute Part SECT. II. 


Part of the Farth to us; and not fall headlong into 
the Sky. This laſt has created a Scruple not only 
with the Vulgar, þut eyen with ſome Men of 
Letters; which I could ſcarce have believed, had I 
not heard them confeſs, that tho? they could not de- 
ny the ſpherical Figure of the Earth for many urgent 
Reaſons; yet they could not remove this one Objec- 
tion out of their Minds; not to mention the Taunts 
and Scoffs of St Auguſtine, and other Fathers, upon 
this Subject. Theſe and ſuch like Reaſons are ſoon 
confuted by any one : and that the higheſt Mountains 
have ſcarce any Proportion tq the Semidiameter of 
the Earth, we ſhall afterwards demonſtrate (g). 
THEREFORE, ſince the ſpherical Eigure 
of the Earth is plainly proved and demonſtrated, we 
ought to make ourſelves acquainted with thoſe De- 
finitions and Properties which are applied to, and 
found in the Sphere, or Globe, by Geometricians, and 
accommodate them to the Earth ; as the Center, the 
Diameter, the Axis and Poles, the greater and leſ- 
ſer Circles of the Sphere, Sc. (bh). 
| WHO 


(g) The higheſt Mountains 


are ſo inconſiderable to the Se- 
midiameter of the Earth ; that 
they alter the Figure of it no 
more than Duſt upon the Sur- 
face of our common Globes, as 
is proved below, Ch. . Prop. 7. 

Y Tacquet (Lib. 1. Chap. 2. 
of his Aftronomy) has drawn 
ſome very neat Conſequences 
from the roundneſs of the Earth; 
which we ſhall here tranſcribe 
from Dr Clarke's Notes an Ro- 
hault's Phy/ics. Vol. ii. Pag. 5, 

i. If any Part of the Earth's 
Superficies were plane, Men 
could no more ſtand upright 
upon it, than upon the fide of 
3 mountain. 


2. Becauſe the Superficies of 
the Earth is globular, the Head 
of a Traveller goes a longer 
Journey than his Feet: and 
he who rides on Horſeback, goes 
a longer Journey than he who 
walks the fame Way on Foot. 
So, likewiſe, the upper Part 
of the Maſt of a Ship goes 
more Way than the lower; viz. 
Becauſe they move in Part of a 
larger Circle. 

3. If a Man goes the whole 
Circumference of the Earth's 
Orb; the Journey which his 
Head travels exceeds that of 
his Feet, by the Circumference 
of a Circle whoſe Radius is the 
Man's height. 
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WH O it was that firſt found out the Earth's 
ſpherical Figure, lies hid in the dark Ruins of An- 
tiquity. Certainly the Opinion is very ancient (i): 
ſor when Babylon was taken by Alexander, Eclipſes 
were there found calculated and foretold, for many 
Years before Chriſt : which could not be done with- 
out the Knowledge of the Earth's Figure. Nor can 
Thales the Grecian be thought to have been ignorant 
of it, by his foretelling an Eclipſe, 


CHAP. TV. 
Of the Menſuration and Magnitude of the Earth. 


HE Menſuration of the Earth is founded up- 
on the Solution of theſe three Problems. 1. 
To meaſure the Diameter or Semidiameter, and 


alſo the Circuit or Periphery. 2. To find the Area 


4. If a Veſſel full of Water 
be raiſed perpendicularly, ſome 
of the Water would continually 
run over, and yet the Veſſel 
would be always full. viz. Be- 
cauſe the Superficies of the 
Water is continually depreſſed 
into Part of a larger Sphere. 

5. If a Veſſel full of Water 
were carried directly downwards 
tho' none of it run over, yet 
the Veſſel would not be full, 
vis. Becauſe the Superficies of 
the Water is continually raiſed 
into Part of a leſs Sphere. 

b. Whence it follows, that 
de ſame Veſſel will hold more 


o * 


or 


Water at the Foot of a Moun- 
tain than at the Top; and more 
in a Cellar than in a Chamber, 

To which may be added, laſt- 
ly, that two Threads upon which 
two Steel Balls hang perpen- 
dicularly (or two Walls of a 
Houſe raiſed by a Plumb Line) 
are not parallel to each other, 
but Parts oftwo Radius's which 
meet at the Center of the Earth. 

i) Ptolemy, in his Almageſt, 
tells the Times of three Lunar 


Eclipſes, obſerved by the Baby- 


honian Aſtronomers. The firſt 
on the 19th of March 721 
Years before Chriſt ; The next 


on 
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or Extent of the Superficies. 3. To compute the 
Solidity, Maſs, or Magnitude. Theſe have ſuch 
a Relation among themſelves, that one being known 
the reſt are obtained by Geometrical Propoſitions, 
ſuppoſing the Earth a Sphere ; as 1s ſhewn in 
Chap. 2. 
I HIS Propoſition has been eſteemed fo advan. 
tageous and uſeful, that it hath employed and exer. 
cited the greateſt Genius's for many Ages: ſo that 
whole Volumes have been writ only upon this Sub. 
ject. Wherefore I thought it would not be unaccepta- 
ble to the Students in Geography, to give a ſhort 
Hiſtory of the Menſuration of the Earth. 
DIOGENES Laertius highly commends 4. 
naximander, a Diſciple of Thales, for that, beſides 
other Aſtronomical Inventions, he firſt diſcovered 
the Perimeter or Circuit of the terraqueous Globe, 
This Anaximander lived about 550 Years before 
the Birth of our Saviour : and Authors mention no 
other Meaſure but his, to be uſed by the Mathema- 
ticians of ſucceeding Ages, even 'till the Time of 
Eratoſtbenes : fo that it is (very likely) his Meaſure, 
which Ariſtotle mentions in the end of his ſecond 
Book De Cælo. Mathematicians, ſays be, who 
% have attempted to meaſure the Earth fay it is 
« 400,000 Furlongs round.” Hence we have the 
Dimenſions of the Earth according to Anaximanaer, 
But beſides this one Teſtimony of Diogenes Laertiu, 
we are entirely in the dark by what Invention, Ar- 


on the 8th of March 720 Years *©* Day became preſently as dari 
before Chriſt; and the third ** as the Night; which Cham 
on September 1ſt, 710 Years be- had been predicted by Thales 
fore the ſame Zra. And He- © to the Tonians.” This wi 
rodotus (in his Hiſtory, Lib. 1. abvut 594 Years before Chrilt i 
Sea. 74. Pag. 30) ſays, © That which ſhews us that the Phi 
* after the War had been car- loſophers in theſe early Times 
« ried on fix years between the were not ignorant of the true 
© Medes and Lydians ; as they Figure of the Earth, 
+ qvere going ta battle, the 
tifice, 
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tifice, or Method, Anaximander found out this Mea- 
ſure, Therefore Eratoſthenes (who attempted it next 
after him, and lived about 200 Years before Chriſt ; 
being perfectly {ſkilled in Menſuration, and other 
Parts of Mathematics) is juſtly celebrated and 
eſteemed by all, as the firſt and moſt accurate Mea- 
ſurer of the Earth. He diſcovered the Perimeter of 
it to be about 250000 Furlongs ; or, as others ſay, 
252.000 z which are, as Pliny tells us, 31.500.000 
Roman Paces, equal to 31.500 Miles of 1000 Paces 
each. 

STRABO relates the Contents of three Books 
of Geography that had been writ by Eratoſtbenes, 
which are now loſt, thro? the Injury of Time. Cleo- 
medes alſo mentions the Method he uſed in meaſur- 
ing the Earth; which we ſhall explain afterwards. 
However, this Meaſure of Eratoſthenes was judged 
by ſeveral Mathematicians (and firſt by Hipparchus 
about 100 Years after) to deviate ſomething from 
the Truth: tho* Fipparchus himſelf has not left us 
his Method of Menſuration; but only added 25.000 
Furlongs to Eratoſtheness Perimeter. After him 
Poſidonius (an excellent practical Aſtronomer, and 
alſo well ſkilled in Philoſophy; a little before Chriſt, 
in the Time of Cicero and Pompey) ſet about it, and 
found, by his Menſuration, the Circumference of 
the Earth to be 240.000 Furlongs, as Cleomedes tells 
us. But Strabo differs from him, and ſays it was 
180.000 : whence there aroſe great Doubts and Diſ- 
putes about the Cauſe of this Difference. It is true, 
Srabs's Method is delivered in few Words, and is 
in Fact much nearer the Truth than the other: but 
becauſe Cleomedes both read and taught Pofidonius's 
Ceography, we ſhall explain his Method hereafter. 

NEVERTHELESS, the Dimenſions of 
Eratoſtbenes were made uſe of by many; even till 
the Time of Ptolemy. And he, in the year of Chriſt 


144, uſed 180.9000 Furlongs, as the Perimeter, and 
affirmed 
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affirmed it to be moſt agreeable to the Truth; in. 
ſomuch that this Invention was, by Theon, aſcribed 
to him. We gather alſo from the Writings of 
Ptolemy, that Marinus, a famous Geographer, by 
whoſe Writings he himſelf was very much inſtruc. 
ed, had attempted ſomething in this Matter. 

PTOLEMY (in Lib. 1. Chap. 3, of his Geo. 
graphy) tells us, that he alſo had tried this Method, 
not the ſame Way with his Predeceſſors; but in 
Places of different Meridians : tho? he does not tell 
us how much he found the Perimeter to be, but con- 
tents himſelf with the Meaſure he had received from 
Marinus and his Predeceſſors, viz. 180.000 Fur- 
longs. 

AFTERWARDS, when the Cultivation of 
Arts by degrees diſappeared in Greece, nothing was 
done in this Buſineſs ; neither did the Romans trou- 
ble themſelves about it. 7% 

BUT the Arabs and Saracens having wreſted 
the Glory of Empire and Arts out of the Hands of 
the Grecians, did not negle& this Part of Mathe- 
matics. For (as Snellius tells us from Abulfeda, an 
Arabian Geographer, who flouriſhed about the 
Year of Chriſt 1300, and whoſe Writings were pub- 
liſhed at Rome) about the 800 Year of the Chriſtian 
Ara, Maimon King of Arabia, or Calif of Baby- 
lon, being a great Student in Mathmatics, com- 
manded Ptolemy's Great Conſtruction to be tranſlated 
from the Greek into Arabic, which is, by the Ara- 
bians, called Plolemy's Almageſt. This Maimon hav- 
ing ſummoned together ſeveral learned Mathemati- 
cians commanded them to ſearch into the Earth's Pe- 
rimeter, For performing of which they made uſe 
of the Planes of Zinjan or Meſopotamia; and mea- 
ſuring from North to South under the ſame Meridian 
*till they had decreaſed the Elevation of the Pole 
one Degr. they found the length of their Journey to 
be 56 Miles, or 561; from whence we find che 

: Perimete 
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Perimeter of the Earth to be 20.160 Miles, or 20. 
340, according to that Meaſure. 

FROM that Time to this none were ſolicitous 
about ſolving the Problem. The Arabs commonly 
uſing the Dimenſions they had received from their 
Mathematicians ; and the Italians, when they began 
to ſtudy Aſtronomy, made ule of Ptolemy*s Meaſure, 
viz. 180.000 Furlongs (which make 21.600 Italian 
Miles, 5.400 German; ſo that 60 of the former, 
and 15 of the latter was thought to make a Degree: 
but they ought to have reckoned 155 of the latter, 
becauſe 32 Furlongs nearly equal a German Mile; 
thus the Periphery would be 5625 Germ. Miles). 
But about 80 Years ago Snellius, a famous Mathe- 
matician, and Profeſſor at Leyden, obſerving that 
the Perimeter of the Earth, commonly made uſe of 
by Mathematicians (or the length a Degree,  vul- 
early ſuppoſed 15 Dutch Miles), was queſtionable, 
and founded upon no certain Demonſtration ; he 
thereupon applied himſelf with great Induſtry to it's 
Menſuration, and happily fintſhed it; demonſtra- 
ting the Magnitude of one Degree of the Earth's Pe- 
riphery to be 28.500 Perches (each containing 12 
Rhinland Feet) or 19 Holland Miles; and the whole 
Periphery to equal 6.840 Miles (reckoning 1.500 
Perches, or 18.000 Rhinland Feet, to a Mile). 

WE thought fit to premiſe this ſhort Hiſtory of 
the Earth's Menſuration, that the Reader may per- 
ceive by what Induſtry it hath been managed, and 
with what Difficulty effected. Now we ſhall treat 
of the different Methods of Menſuration, all found- 
ed upon the Diſcovery of the Earth's ſpherical Figure, 
which we have proved 1n the preceding Chapter. 
Therefore, conſidering it globular, if it be cut by a 
Plane paſſing thro? the Center, the Section will be a 
great Circle of the Earth: if not thro? the Center, then 
the Section will be one of the leſſer Circles. Alſo the 
Periphery of a great Circle upon the Surface of the 

wy _ Earth, 
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Earth, is it's Circuit or Meaſure round. Note, This 
Periphery is divided (as all others are) into 360 
Degr. and becauſe the Extent of the whole cannot be 
meaſured at once, we ſolve the Problem by finding 
the Length of a Part (viz, of 1 Degr. « Degr. c.) in 
known Meaſures; which Neceſſity often occurs in o- 
ther Problems. We alſo frequently take the Periphery 
of the Earth to be a Meridian paſling thro* the Place 
of Obſervation, and the North or Pole-Star ; which 
is more eaſy, and leſs ſubject to Error, 


The firſt Method; uſed by the Arabians and others 
| for meaſuring the Earth. 


LE I our Horizon be h HRS s ; then the Peri- 
meter of the Terreſtrial Meridian (which les under, 
and is concentrical to, that in the Heavens abe 
will be ABCD, (Fig. 6.) and R will be the Cen- 
ter of the Earth. Suppoſe our Place of Obſervation 
at B, whoſe Zenith is b, and the Terreſtrial Pole 
A lying under that in the Heavens a; then the Ele- 
vation of the Pole above our Horizon will be A H, 
or ah. Let us take another Place in the ſame Me- 
Tidian AB CD under abe d, as G, whoſe Zenith is 
g, and Horizon f FR Tf. Now ſuppoſe the Ele- 
vation of the Pole to be accurately obſerved in the 
Place B, viz. a h or AH; and alſo in the Place G, 
viz. Fa or F A. Take F A from H A and the Re- 
mainder is H F, equal to BG, the Arch intercepted 
between the two Places. Laſtly, the Diſtance B G 
equal to the Arch bg, is to be accurately meaſured 
by ſome known Meaſure, as a Perch or a Mile. 
Then by the Golden Rule ſay, as B G is to AB GCP, 
360 Degr. ſo is the known Interval in Miles or 
Perches, to the Miles or Perches contained in the 
Periphery AB GC D: or as the Arch BG is to 1 
Degr. ſo are the Miles in the Diſtance B G, to the 
Miles or Perches in 1 Degree. 


NOTE, 


* 
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NOTE, if you take the vulgar Computation of the 
Diſtance B G, without meaſuring it, then the Quan- 
tity of the Degree will be determined accordingly z 
as 1 Degr. will equal 15 ſuch Miles, as B G equals 
10, Cc. 7 
Example, Let B be Amſterdam, where the Eleva- 
tion of the Pole AH orah is 52 degr. 23 min. and 
let G be Schoonboven, lying under the fame Meri- 
\ dian with Amſterdam, where the Elevation of the 
Pole A F or af is 51 degr 54 min. therefore FH 
or BG will be 29 min. but the Diſtance between 
; Amſterdam and Schoonboven is 94 Dutch Miles, or 
13875 Rhinland Perches, 12 Foot each; therefore 
as 29 min. is to 60 min. or 1 degr. ſo is 9% Miles 
to 19 Dutch Miles: therefore 19 Dutch Miles equal 
1 degr. and 6.840 make 360, or the whole Peri- 


— * me STS S —— * ha? 


hery. 

) , OR if the Diſtance B G be ſuppoſed 74 German 
, Miles (each equal to 1900 Rhinland Perches) it will 
, be as 29 min. is to 60 min. ſo is 7 to 15 of the ſame 
- German Miles, for a Degr. of which 5.400 make 


the whole Circumference. Thus the Elevation of 
the Pole at Prague is 30 degr. 6 min. and at Lincium 
3 48 degr. 16 min. the Difference B G is 1 degr. 50 min. 
F and the Diſtance is computed to be 26 German Miles; 
5 from whence the Periphery will be 5.105 Miles. 


? The ſecond Method, that of Eratoſthenes. 

d | 

5 AGAIN, let there be two Places under the 
F ſame Meridian; the one B, Alexandria in Egypt, 
4 where Eratoſthenes, Keeper of the King's Library, 


, lived; the other G, (Fg. 6.) the Town of Syene, 
r a City in Egypt, under the Tropic of Cancer, and 
e por chat Reaſon, choſen by Eratoftbenes, whoſe Di- 
' ſtance from Alexandria was computed: 5000 Fur- 
* longs. Let the Diſtance of the Sun, at Noon, 
from the Zeniths, g and 5, of both Places be 
N obſerved 
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obſerved by an Inſtrument on the ſame Solſti. 
tial Day, viz. the 21ſt of June; when at Alexay. 
dria, gb or GB equals fs Part of the Periphery 
by Obſervation (or 7 degr. 12 min.) but at Syene 
the Sun hath no Diſtance from the Zenith at Noon, 
it being exactly vertical that Day. So that the Arch 
of the Diſtance BG, intercepted between the two 
Places is 7 degr. 12 min. but the Diſtance itſelf 
is accounted 5.000 Furlongs (8 of which make 
an Italian Mile). Therefore by the Golden Rule, 
as 7 degr. 12 min. is to 1 degr. (or as fo to 360, of 
as 36 to 5) ſo is 3000 to 6945 Furlongs in 1 der. 
Or as # is to 1, (or as 1 to 50) ſo is 5000 to 
25000 Furlongs, the whole Periphery, according 
to this Meaſure, There are divers ways of taking | 
the Meridian Altitude of the Sun, or it's Diſtance 
from the Vertex; as by a Quadrant, Sc. Eratoſthe. | 
nes found it by a hollow hemiſpherical Dial; 
where the Style BX (Fig. 7.) points to the 
Zenith, and OXZ is a Ray of the Sun ter- 
minating the Shadow of the Style, and ſhews the 
Arch BZ equal to OB 7 degr. 12 min. the Diſtance | 
of the Sun from the Zenith. But at Syene the 
Style hath no Shadow; nor hath the Sun any Di- 
ſtance from the Zenith ; being perpendicular to 
the Plane of the Place. Therefore ſince BX Z 
(Fig. 6, 7.) is equal to the Angle bX O, (whoſe 
Meaſure is B G or bO) BG is equal to BZ 7 degr. 
12 min. or £ Part of the Periphery, as before. 


The third Method, that of Poſidonius. | | 


POSIDONIUS took two Places under the 
ſame Meridian; viz, B, Rhodes, the Place where 
he lived, and G, Alexandria in Egypt; and ob- | 
ſerved the Altitude of the Star S (Fig. 6.) (a bright 
Star in the Ship Argo called Canopus) when * 


came to the Meridian of both Places, on the fame, | 
* or 


r * 
— 
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or which is all one, on different Days, This Star 
did not riſe above the Horizon þ H, at Rhodes, 
but only glanced upon it at S: tho? it was elevated 
above the Horizon of Alexandria FR T, the Arch 
#5 = Part of the Periphery or 7 degr. 30 min. He 
tells us the Diſtance betwixt Alexandria and Rhodes 
is 5.000 Furlongs. Therefore, as 7 degr. 30 min. 
is to 1 degr. (or as to , i. e. as 360 to 48) ſo 
355.000 to 6664 Furlongs in 1 degr. or as 1: 48: : 
5.000 :' 24.000 Furlongs, for the whole Periphe- 
ry of the Earth, according to Poſidonius. 


The fourth Method, that of Snellius. 


IN the Methods above delivered, we have con- 
ſtantly ſuppoſed the two Places to lie under the 
ame Meridian; but becauſe Places may lie plain- 
er, and more commodious for this Purpoſe under 
c different Meridians, we ſhall propoſe an Example 
r. n this Caſe which is that of Sellius. 

e LET therefore AB CD (Fig. 6.) be the Me- 
e ndian of Alcmair, and B, Alcmair itſelf; where 
1c che Elevation of the Pole h à is 32 degr. 401 min, 
i- ud the Polar Diſtance BA 37 deer. 191 min. 30 


to . | 

Z Y LET the other Place P be Bergen-op-zo0m, 
re Þ whoſe Meridian is APC, and it's Diſtance from 
gr. Ide Pole, or Complement of Latitude (viz. to 


r degr. 29 min.) is AP 38 degr. 31 min. there- 
bre, having drawn PG perpendicular to A BG, 
1 ne Difference of their Diſtances from the Pole is 

Ie degr. 11 min, 3o ſec. GE ED | 
the AFTER Snellius had taken theſe Obſervations, 
ere e accurately meaſured the Diſtance BP, between 
ob- WF l:mair and Bergen, and found it to be 34710 


ghtY khinland Perches; and the Angle of Poſition 
| f 'BG 11 degr. 26 min. 2 ſec, therefore in the right- 
me, 


vgled Triangle PB G, PR PB _ 
| tne 


} VOL, 1. 
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the Angle PB G being given, the Side BG is 
found to be 34018 Perches (which Syellius makes 
only 33930, for he abated 88 Perches on Account 
of the Stations where the Elevation of the Pole was 
obſerved). But the Arch B G, as was ſaid before, 
is 714 min. therefore as 714 is to 1 degr. or 60 min, 
ſo is 33930 (or 34018) to 28473 Perches; or the 
round Number 28 500 for 1 degr. equal to 19 Dutch 
Miles. Or by ſpherical Trigonometry; having 
AB, AP, and the Angle A BP given, find the 
Arch BP -1 degr. 14 min. which. equals 347 10 
Perches; therefore 1 degr. will be 28300 Perches, 
or 18+ Miles. The Reaſon why this Account differs 
from that of Szellius is; 1. He did not obſerve the 
Elevation of the Pole from the very Tops of the 
Towers B and P themſelves, from whence the An- 
gle GB P was taken, but from ſome Eminence or 
riſing Ground a little remote from them: yet with- 
out Doübt the Altitudes of the Pole were the fame 
on the Tops of the Towers. 2. Another Reaſon 
is, he took BG, BP, PG for right Lines, which 
are indeed circular; tho', in ſo ſmall an Arch, 
the Difference is of little or no Moment. There- 
fore, granting Snellius's Meaſure of a Degree to be 
28500 Perches, equal to 18 Miles, (apd mine 
28300 making 185) the Perimeter of the Earth 
will be, according to Snellius, 10.260,000 Per- 
ches, or 123. 120.000 Feet, that is 6.840 Hollani 
Miles (a). Th 


Te TGT 


(a) The Meaſure of the 
Earth which Snellius with great 
Induſtry diſcovered, hath been 
deſervedly embraced by the 
Learned; as being much more 
accurate than any of the for- 
mer. Neverthelefs, in a Mat- 
ter of ſuch Moment, and which 
3s involved with ſo many Dif- 


ficulties, the curious have not 
thought it ſafe to confide in 4. 
ny one, tho the moſt Killful, 
Mathematician ; which we ſer 


confirmed by Caſſini, the Son 
of the famous Aſtronomer IN P. 
that Name. For he having al 
culated the Numbers ari''"g 
from Snellias's e 'R 


'oned a much greater Meafure 
ages Earth 71 Snellius ; 
and alſo diſcovered ſome Er- 
; rors in his Calculation, which 
) ſpoiled the whole Proceſs of 
his Work. See Hi. Acad. 
Scien. 1702. Add to this, that 
the Latitude and Angle of Poſi- 
8 tion of Places can now be taken 
C more accurately by Teleſcopes, 
1- which are begun, ſome Years 
ago, to be fitted to Aſtrono- 
mical and Surveying Inſtru- 


. ments, inſtead of bare little 
ne Pins, which Snellius uſed. Tho 
on ſeyeral others had ſet about this 


Work; yet ſome French Ma- 
thematicians, Fellows of the 
Royal Academy of Sciences, 
did moſt ſucceſsfully perform 
it: whoſe Menſuration far ex- 
ceeds all others, both in the 
Number and Accuracy of their 
Obſervations, and alſo in the 
Furniture of moſt exquiſite In- 
ſruments. Wherefore we e- 
ſeem it well worth the while, 
to give the whole Method of 
Operation in ſhort. 
The Points in the Figure 
which are marked with Roman 
Letters, ſhew the Places cho- 
en for Obſervation ; whoſe 
bearing, or Situation, in reſpect 
of the Royal Obſervatory at 
Paris, is ſeen in a Geographical 
gc Map, (See Fig. 8.) 5 

p; | Bytheſame Method of Men- 
ſins fration which Snellius uſed, 
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| The Hb, but firſt Terreſtrial, Metbod. 


HOW to perform the Work without Celeſtial 
Obſervations, or a Meridian Line, is explained in 


the 


they propoſed to find the Di- 
ſtance between the Parallels of 
the Places N and E, or the 
Line Naà in Fathoms; ſo that 
this Diſtance being known, 
and the Latitude of each Place 
N and E, or the Difference of 
Latitude ; that is an Arch of 
the Meridian intercepted be- 
tween the two Parallels, being 
found, it will appear how ma- 
ny Fathoms make any deter- 
mined Arch of a great Circle 
of the Earth, ſuch as the Me- 
ridian is: from whence it will 
be eaſily found how many Fa- 
thoms equal a Degree, or the 
whole Periphery of the Earth. 
Afterwards it was thought fit 
to meaſure the Line N, the 
Diſtance between the Parallels 
of the Places N and Q; fo 
that the Latitude at Q being 
alſo obſerved, there might be 
had an Arch of the Meridian 
equal to the whole Diſtance 
For by this Means, they 
could more accurately de- 
termine the Meaſure of the 
Earth's Periphery, when they 
had found it ſame 
by two Operations. Theſe 
Lines they meaſured by a 
continued Series of Triangles 
drawn from the Line AB; 
for it being directly plane and 
ſtraight, they had the Advan- 
tage of meaſuring it with 7 oz 
Rods as accurately as cord 
"= IS be, 


— . 


There are known by Obſervation 
CAB 5. 04: 35: 
1 ABC gg. 06. 55. 
Ang. 
ACB 30. 48. 30. 
Found by Fath. Fe. 
meaſuring - - A B - 5663. oo. 
Hence by Calcula- 
tion is found the 


Side - - A C -- 11012. os. 


In theſecond Trangle ADC. 
SAT 77”. $©: 207. 
ADC 55. oo. oo. 
ACD 47. 34. oo. 

Fath. Fe. 
AC 11012. 5. 
Hence DC 13121. 3. 


In the third Triangle DE C. 


DC 13121. 03. 
Hence DE 8870. oz. 


In the fourth Triangle DCF. 
D.CF. 113.47. 
DF C 433. 40. 
FDC 332. 32. 

| | Fath. 
DC 13121. 03. 

Heace DF 21658, oo. 
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be, and found it to be 5663 In the fifth Triangle DPG. 
Fathoms. DEG 92. os. 20. 
The Latitudes of the Places DGF 57. 34. oo. 
were taken by an Inſtrument, G DF zo. 20. 40. 
whoſe Radius was 10 Paris - Fath. F. 
Feet; and the Angles of each DF 21658. oo. 
Triangle by a Quadrant of a Hence DG 25643. oo. 
Circle whoſe Semidiameter was And FG 12963. oz. 
33 Feet; both which Inſtru- 
ments were accurately divided In the ſixth Triangle G DE, 
by Diagonal Lines. | GDE 28. og. zo. 
Fath. Fe. 
In the firſt Triangle ABC. DG 25643. oo. 


DE 8874. oz. 
Hence GE 13897. oo. 


When they had found the 
Line GE, by another Series 


of Triangles, to be 31893 Fat. 


3 Feet, they divided the Dif- 
ference which made up the 


leſſer Meaſure 31895 Fatb. 


In the ſeventh TriangleHFG. 

| HFG 36. 50. oo. 
HGF 104. 48. zo. 

Fath. Fe. 

FG 12963. oz. 

Hence HG 12523. 00. 


In theeighth Triangle H Gl. 
38 31. 50. 30. 

29. 30. 

1 1 Fe. 

HG 12523. oo. 

Hence GI 17562. oo. 
And HI 9570. oo, 


In the ninth Triangle HI. 
HIK 49. by 3% 

HKI 53. ob. 4% 

| Ley Fs 

HI 9570. 98 


Hence IK 11683. of 


Iy the tenth Triangle IK 
LIE 58. 31. 30. | 
IKL 58. 3 ; 


Fath. Fe. 

IK 11683. do. 
Hence K L 11188. oz. 
And IL 11186. oz. 


lathe eleventh Triangle K LM. 
LKM 28. 52. 30. 

KML 63. 31. oo. 
Fab. Fe. 

K L 11188. 02. 

Hence LM 6036. oz. 


If the Sum of the three 
Angles IL K, KLM, MLN. 
be taken from 360 rees, 
there will remain the Angle 
ILN 119 dr. 32 min. 40 /ec. 


In the 1 2th Triangle LMN. 
| LMN 60. 38. oo. 
MNL 29. 28. 20. 

Fath. Fe. 

LM 6036. oa. 
Hence LN 10690. oo. 


In the 13th Triangle I LN. 
ILN 32. 40. 

Fath. Fe. 

LN 10691. oo. 

IL 11186. o4. 

IN 18905. oo. 


Here are found three Parts 
of the Space intercepted be- 
tween the two Places E and N, 
diz. EG, GI, IN, not ex- 
attly in the Meridian Line it 
elf Na; but ſo as the Meri- 
dional Diſtances may be found 
by the following Operations. 
Alſo after they had found the 
Length of G I and IN by ano- 
therSeries of Triangles, as they 
tad done before in the Line 
GE, they propoſed to meaſure 
anew ſtraight Line RS (and 
bund it to be 3902 Fath.) by 


Which the Meaſures of the a- 


CHAP.:4 of Univerſal Geography. 


$3 
forefaid Lines might be verified? 
and ſo be a Foundation to them 


in their proceeding to the 


Point Q. 
H ML 6037. 
ence were 
found the Lines } IN 1897 
IG 17564. 
In the 1 4th Triangle LMO. 


LMO 58. 21. 50. 
MOL 68. 52. 30. 
Fath, Fe. 

M L 6037. oo. 

Hence LO 5510. oz. 


In the 15th Triangle N OL. 

| NOL 115. or. 30. 
ON L 27. 50. 30. 

Fath. Fe. 

LO $5510. oz. 

Hence NO 7122. 02. 


In the 16th Triangle NOP. 
NPO 72. 258. 40. 
PN O 67. 21. 40. 

Fath. Fe. 
N O 7122. 04. 
NP 4822. 04. 


In the 15th Triangle N PQ. 
NPQ 83. 58. 40. 

PN 0... 34 $0. 

* Fath. Fe. 

NP 4822. 04. 

NQ 11161. 04. 


| N 11161. 4. 
Therefore 2 4 
they had = n 


I G 17564. 0. 
oy Lanes GE 11 67. o. 

But before they could actu- 
ally ſet upon meaſuring the 
Earth, all theſe were to be re- 
ferred to the Meridian Line 
z B paſling thro' the Point N, 
that theſe Lines following might 
be known, viz: 


E 3 N 


— — — -. ES ＋ꝙ— — - 5 „»„— = 
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of which the Line 8 is com- 
unded, ſhewing the Diſtance 
tween Qsz and , Parallels 
of Latitude of the Places Q and 
E. For this being found, and 
an Arch of the Meridian inter- 
cepted between the ſame Pa- 


rallels being known, they had 


in Effect obtained their Deſire, 
viz. the Meaſure agreeing to 
a known Part of the Periphery 
of the Earth. | 
Let therefore BNy ba, 190, 

Ge be Parts of the Meridian 
2 1 11 the Places 
and 05 117 : Paralle 8 * Latitude 
paſſing perpendicularly thro? 
thoſe Meridians in the Places 


hen in the Triangle GN 
rightangled at g, the Inclina- 
tion of the Line Q N to the 
Meridian Line N g is oble - 
ved, vix. 


The Angle Q N g 189. 55 
Fath. Fe. 

And the Line NQ is 11161. 4. 
| Hence NB 10559. 3. 


In the Triangle Ny 1, rect- 


angled at , 
4 "NI 2" 9 100. 
| N. . 
IN 18907. o. 


Hence N 18893. 3. 


hs the Triangle G I0, OY 


angled at b. 619 15 


Hee TH, or y 17560. 3˙ 


Fath. 'Fe. 
18 17564. o. 
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In the Triangle GE e, rect. 
angled at e, 

EG oo. 26. 00, 

Fath. Fe, 

G E 3189g. o. 

Hence Ge, or 31894. 0, 


Hence the Diſtance between 
the Parallels of the Places N 
and E, wiz. the Sum of the 
three Lines, Ny, yd), Ja, is 
68348 Fathoms ; to which if 
the Line N þ be added, it 
will make up the Diſtance be- 
tween the Parallels of the 
Places Q and E 7890) Fatb. z. 
Feet. 

Then it remained to obſerve 
the Difference of Latitude of 
the Places E, N, and Q ; or 
the Arches of the Meridian in- 
tercepted between their Paral- 
lels. To which end there 
were taken three Stations, a 
little diſtance from the Places 
themſelves; for the ſake of bet- 
ter Obſervation. 

The firſt Station was diſtant 
from the Place E 18 Fathoms 
Southward ; the ſecond from 
the Place N 65 Fathoms North- 
ward ; the third from the Place 

75 Fathoms Eaſtward. ) 
The Arch of the Meridian 
intercepted between the firſt 
and ſecond Station was found 
to be 1?. 11'. 57”. between 


the ſecond and third WAs 122, 


” But if 83 Fath. (the Sum of 
18 and 65, by which the firſt 
and ſecond Station were further 
than the Place N and E) be 
added to 68.348 (that is to the 
Line Na the Ditawer between 
the Parallels of the two Places 
N and E) the Sum will be 

68.431 


* Er 


. 


CHAP. 4. of Univerſal Geography. 


68.431 Fath. (the Diſtance be- 
tween the Parallels of the firſt 
and ſecond Station) which 1s e- 
qual to an Arch of 111157 
Therefore the Length of 1 
Degr. is 57064 Fath. 3 Feet. 

Alſo if 57 Fath. (the Diffe- 
rence between 75 and 18) be 
ſubſtracted from 78907 Fatb. 3 
Feet (the Diſtance between the 
Parallels of the Places Q and E) 
the Remainder will be 78.850 
Fath. 3 Feet. (the Diſtance be- 
tween the Parallels of the firſt 
and third Station) which agrees 
to the Arch of 1*. 22. 55 
Hence 1 Degree is 57.057 fa 
thoms. 

Therefore there was taken 
for 1 degr. 57.060 Fath. an in- 


termediate Number betwixt 
theſe two. 
Thus with great Labour they 


acquired the Meaſure of 1 Degr. 
of the Periphery of the Earth 
as accurately as poſſible. Ne- 
vertheleſs it is to be confeſſed, 
the Difficulty of making Obſer- 
vations (eſpecially thoſe about 
the Latitude of the Place) was 
ſo great, that it really baffled 
the profound Endeavours of the 
diligent Obſervers. And tho 
the Inſtrument was exquiſitely 
divided, and of 10 Foot Radi- 
us, yet they could not avoid an 
Error of 2 Seconds, which on 
the Earth make 22 Fathoms ; 
by which the obſerved Lati- 
tude of each Place might be 
wrong. 

vince this Error could not 
be avoided, it was thought 
neceſſary to meaſure a greater 
Space, do that it might be di- 
vided a 
by which means a leſſer Por- 
uon of it would fall to any one. 


more Degrees, 


835 

This the famous Caſſini effe- 
Qed a few Years ago, at the 
Command of the moſt Chriſtian 
King, as he was marking a 
Meridian for the Obſervatory 
at Paris, thro' the South Pro- 
vinces of France. He then 
meaſured with the ſame Care 
all that Space between Paris 
and the Pyrenean Mountains; 
to which if the former Diſtance 
between Malwoſine and Amiens 
be added, they make 7; Degr. 
Hence the Meaſure of the 
Earth is procured more accu- 
rately, and concluded on more 
ſafely, than from the former 
Obſervations only. And by this 
Menſuration he found 1 Degr. 
to make 57. 292 Fath. which by 
the former was computed to 
be 57.060 Fath. 

Monſieur V Abbe Pignon #ec/ls 
us, that the ſame Meridian 
ewould have been obſerved round 
the whole World by Monſieur 
de Chaſel (a Perſon of great 
Courage and Experience) with 
the ſame Exattneſs as it was 
begun; but that the War was 
at that Time every where ur- 


fortunately kindled, whereby we 


are deprived of a more accurate 
Meaſure. | 
But to proceed, The ſame 
Caſſini, by comparing the ſe- 
veral Degrees in the aforeſaid 
Space, thought himſelf to have 
feund that there was no cer- 
tain and determinat2 Meaſure 
to a Degree; but that one ſur- 
paſſed another continually to- 
wards the Equator by almoſt 
an 8ooth Pant. So that to a 
from the Ob- 
ſervatory of Paris there were 
found 57.055 Degr. and to the 
next Degree Southward of 
E 4 1 
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is not towards the South, as 
Caſſini thought, but to the 
North. Nevertheleſs, becauſe 
France is almoſt an Intermediate 
between the Pole and the E. 
quator ; the Degrees there will 
be in a Medium betwixt the 
leaſt at the Equator and the 
greateſt at the Pole. 

According to the aforeſaid 
Dimenſions, 


it 57.1265 which is more by 
713. See Hift. Acad. Scien. 
1701. | 

But by what we ſaid above, 
about the Figure of the Earth, 
in our Notes upon the third 
Chapter, itappears there is ſome 
ſmall Difference between one 
Degree and another; which can 
ſcarcely be perceived by meer 
Obſervation. 'Tho' this Increaſe 


One Degree of the Circumſtrence of the Earth contains 
Paris Feet 3437 52 French Leagues each 2000 Fath. 28384 
6 


London 366660 Engliſh Miles each 5280 Feet 69,83 
Rhinland 356117 Rhialand Miles each 18000 Feet 1917538 
The Periphery of the Earth cantains 
Paris Feet - - - - 123750720 French Leagues - - 1031235 
London Feet - - - - 132000768 Engliſh Miles - - » 25000 % 
Rhinland Feet - - 128202185 Rhinland Miles - - - 712213 
The Diameter of the Earth contains 
Paris Feet - - - - - 39391077 French Leagues - 328253: 
London Feet - - - - 42017149 Engliſb Miles -- - -- 7957722 
Rhinland Feet - - 40808032 Rhinland Miles - - 220715353 


U Oi on Poa c— — mw ——— . G ö e r amp as 


[= French ng lift | Hint. | Eng.\Rhin. 

hl ' Feet | Feet | Feet Feet 
| | 572] bir] 5935 102 
2] 1145*] 12222] 11871 204 

3] 1718t| 18333] 1780( 30602 
| 4] 22917] 24445] 2374 407 
5 28646] 30556} 29676 509 
6 34375] 36667] 35012 611 

7] 49104 42778 41547 713] © 
8| 45834] 48889] 47482 815 
9515630 55000] 53418 917 
[ic 61111] 59353 019 
1222231118706 2037 
18333478059 3056 
91051244440[237411 197413 
3055571290704 5093 
111 


3666691356117] (LA. * 
P Jurin's Appendix. 


— 
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the three following Methods“. Let PB (Pg. 9.) 
the Altitude of a Tower or Mountain, be found 
out by Altimetry ; and imagine PS, the furtheſt 
Diſtance from which it may be ſeen, to be a right 
Line, as being ſo very ſmall a Part of the Earth's 
periphery; and the Triangle B PS rectangled. 
In which having BP and PS given, the Angle 
PSB may be found; which is equal to the Angle 
PRS, whoſe Meaſure is the Arch S P (b). There- 
fore as Chis Arch is to 1 degr. ſo is the Diſtance 
ps meaſured by ſome known Meaſure to the 
Length of x degr. in that Meaſure. For Exam- 
ple, Let the Altitude BP be 480 Paces or ; part 
ofa German Mile; and let the Diſtance of P from 
S, the Point which terminates the Sight, be 40000 
Paces, or 10 German Miles. Then by the Pro- 
blem Cap. 2. ſay, As PS 40000 Paces is to 480: 
ſo is the Radius 10000000 to 11904, the Tran- 
gent of the Angle BSP, or SRP, or of the Arch 
SP, which is 41 min, And as 41 min, is to 60: 
ſo is 40000 Paces to 39000; that is, about 15 
Miles for 1 Degree. 

OR the Semidiameter PR may be found with- 
out the Table of Sines, thus; As BP is to PS: 
ois PS to PR: Or as 480 is to 40000: ſo is 
pew to 3333333 Paces, for the Semidiameter 

R (c). | | 
The ſixth, but ſecond Terreſtrial, Method without 

knowing the Diſtances, | 


THE ſame Semidiameter PR (Fig. .) may be 
thus found. Suppoſe PB to be a high Mountain, 


The three following Ter- Height and Horizontal Di- 
JJ ffrial Methods, are more to be ſtances of Mountains, hinder the 
mixed for their Theory, than Exactneſs which is required in 
br any Truth in their Practice. a Matter of ſuch Nicety. 
for tho! they be all Geome- 0) Euclid. Lib. 6. Prop. 8. 
nally true; yet Refraction and (c] Euclid, Coroll. to Prop. - 
bantof Accuracy, intaking the 8. Lib. 6, 


or 


or a Tower. If a Tower, it's Altitude may be 
found by a Plumb- line to be, ſuppoſe, 100 Pi. 
ces: If a Mountain, the Height PB may be known 
by Altimetry to be, ſuppoſe, 480 Paces. Then 
with a Quadrant at the Top B, find the Angle x 
the furtheſt Point of Sight PBS 88 degr. 37 miy, 
wherefore BRS will be 1 degr. 23 min. Let the 
Sine of 88 degr, 37 min. be taken from the Canon of 
Sines, and ſubſtracted from the Radius 100000000, 
and then ſay; As the Remainder is to the Sine of 
88 degr. 37 min. ſo is BP 100 Paces to the Semi. 
diameter S R in Paces (d). 


The ſeventh, but third Ti rreſtrial » Method. 


T HIS Method (Fig. g.) ſeems to be more ac. 
curate and fitter for Practice, where two Moun- 
tains or Eminences are uſed, whoſe Diſtance (with- 
out their Altitudes) is found by Longimetry. For 
Example, Let BP be a Mountain, Tower, or 
Caſtle; and let S T be another, whoſe Diſtance, 
ſuppoſe, 5 German Miles, Firſt, by a Quadrant 
(or otherwiſe): find the Angle BTR 89 degr. 45 
min. and on the other Mountain the Angle TB R 
89 degr. 55 min. which will make the Angle PRS 
to be 20 min. becauſe the three Angles T, B, and 
R, are equal to two right Angles, or 180 der. 
Then ſay as 20 min. : 60 min.:: 5 miles 10 15 
Miles for 1 Degree (e). 
THESE are the chief Methods of meaſuring 
the Earth; for by knowing the Meaſure of 1 4%. 
the whole Perimeter, Diameter, Superficies, and 
Solidity, may be found. | 
BUI the Perimeter of the Earth, according to 
Snellius, is 6840 Dutch Miles, or 10260000 Rhin. 
land Perches, os 123120000 Feet. Therefore the! 


g (a) See Prop. 14. of Chap. 2. above. (e) Did. wal 
* 1 770-2. 
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Semidiameter of the Earth is, by the Prob. of Chap. 
2, found to be 108 84 Miles, or 1633190 Perches, 
or 19598300 Feet; and the Superficies 188113534 
ſquare Dutch Miles “*. | 5 

AND the Solidity of the whole is 40956831512 
Cubic Miles. "Sy 
BUT becauſe accounting by German Miles is 
more common, 15 of which make a Degree, 
theſe may be uſed on this Condition, that 15 of 
ſuch Miles may equal 19 Holland Miles, or that 
one Mile may contain 1900 Rhinland Perches, or 
22800 Rhinland Feet. 3 | 

OF ſuch Miles the Circumference of the Earth 
z 5400, the Semidiameter 860, the Superficies 
9278 18 1 ſquare Miles, and the Solidity 265693384 
cubic Miles. | 
YET the Talian Miles are moſt commodious, 
bo of which make a Degr. and a Mile a Minute. 
Tho' theſe Italian Miles are to be computed ſuch 
s each of them may contain 475 Rhinland Per- 
ches. The Circuit of the Earth in this Meaſure is 
21600 Miles, and it's Semidiameter 3440. N 

THESE Things being explained, let us next 
conſider why the above-mentioned Meaſures of 
ſereral Authors differ; and what is wanting in 
A: . 

IN the firſt Method, theſe Things are dubious, 
1. The Elevation of the Pole might, perhaps, 
laye been taken wrong. 2. It may be doubted 
Y victher the Places obſerved were in the ſame Me- 

nidian or no. 3. Their Diſtance is not particularly 

town; nor the Meaſure which the Arabians then 

Jud. So that in this Menſuration theſe Things 
„Ire required. 1. The Length of their Mile (ac- 

counted 


* According to our Norwood, the Surface, 199,444,201 
. In the Famous Cafmi, the Miles; and the ſolid Content, 
nds: Meaſures are thus; the Diame- 264,8 56,000,000 Miles. 

ﬆ 7,967, ) Egli Miles: 
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counted 4000 Cubits according to Alfraganus) is 
not well known to us. 2. They do not ſhew us 
the Situation of the Places whoſe Latitude they 
took ; neither can we be certain of their Diligence 
in taking them. 3. Nor do they tell us by what 
Method they meaſured their Diſtances. 
IN Eratoſtbenes's Menſuration, theſe Things are 
to be obſerved. 1. He did not add 15 min. (for 
the Angle made by the Sun's apparent Ray x z 
and the true central Ray) (Fig. 7.) to the Arch 
found BZ 7 degr. 12 min. 2. He did not prove 
Syene and Alexandria to lie under the ſame Meridi- 
an. 3. The Termination of Shadows cannot be 
accurately obſerved ; and alſo a Style at any o- 
ther Place within 150 Furlongs of Syene would 
have been without a Shadow. 4. He took the 
Diſtance between Syene and Alexandria from com- 
mon Computation which is ſeldom exact; neither 
do we certainly know the Length of his Furlong. 
IN Pofidonius's Method theſe Errors may be 
objected. 1. He ſuppoſed Canopus not to riſe a- 
bove the Horizon of Rhodes; tho? it is known to 
be elevated two Degrees there: however, he could 
not be ſure it exactly touched it. 2. He deter- 
mined the Diſtance between Rhodes and Alexan- 
dria by Guels, and computed Voyages. 3. The 
Length of his Furlong is not truly ſtated. 4. It 
may be doubted whether Alexandria and Rhodes 
lie under the fame Meridian, c. | 
IN the Terreſtrial Methods there are theſe De- | 
fects. 1. An Error is eaſily committed in taking 
the exact Altitude of any Mountain. 2. The 
extream Point of Viſion cannot be exactly deter- 
mined, by reaſon of the Refraction and the Weak- | 
neſs of the Sight. Pr; : 
THUS far concerning the Dimenſions of the 
Earth's Perimeter, it's Semidiameter, Superficies, 
. andSolidity ; from whence we might 2 
5 | | Old 


0 
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Solidity or Weight : but becauſe it's Parts are of 
different Gravities and Textures unknown to us, 
we cannot ſo well determine it's Weight but by 
Sur poſition. | 

T muſt be remembered that the Semidiameter 
of the Earth is the Model of all Celeſtial Dimen- 
ſions, both in determining the Diſtances of the 
Planets from the Earth, and from one another, 
and in computing their Magnitude. Thus we ſay, 
the Sun is diſtant from the Earth 1200 Semidia- 
meters, and the Moon 39, Sc. 

IN Geography, not only the greater Circles, as 
the Equator, c. are to be conſidered, but alſo 
the leſſer are of Uſe, that are parallel to the Equa- 
tor, viz, how many Miles, or Perches, make a 
Degree in ſuch or ſuch a Parallel? Therefore we 
have taken the following Table out of Snellius, 
and have added to his Meaſure of a Degree in 
Perches, the ſame in German, Dutch, and Italian 
Miles. | | 


A Table ſhewing the Extent of one Degree in the ſeve- 
ral Parallels. 


The Latitude of the Place, 
or the Diſtance of each Pa- 
rallel from the Equator, 


"| Perches in Holland | German | Tralian | 


1 Degr. | Mikes _ Mikes Miles | 
LE Miles Perch. Miles Min. | Miles Min. 
Equ.| 28500 19 15 8 60 | 


qu 

i | 28496 | 18 1496 | 14 59 | 59 59 | 
2 28483 18 1483 14.59 | 59 58 
3 | 28461 18 1461 14 58 | 59 54 
e 28431 | 18 1431 | 14 57 | 59 51 
6 

7 


— 1 


. 28392 | 18 1302 [ 14 56 | 59 45 | 
28344 [18 1344 j 14 55 | 5941 | 
28288 ? 18 1288 | 14 53 59 34 

——ů —— —— — — 


] 
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1 Tati Perches in Holland ö German | Italian | 
I tude] 1 Degr. | | Mites __ Mites Miles 
a: | fc: "Wilks Perch. | Miles Min. Miles Min. 
| 8 | 2822 | 18 1223 14 51 | 59 25 } 
7 9 28149 | 18 1149 14 48 59 16 
110 28061 | 18 1067 14 46 | 6076 | 
11 | 27976 | 18 970 14 43. | 58 55 
12 | 27877 18 877 1440 | 58 42 
13} 27769 | 18 769 | 1437 | 58 29 
14 27653 18 653 14 33 | 58 14 
15 27526 | 18 529 14 29 | 57 58 | 
16 | 27396 | 18 396 | 14 25 | 57 42 
17 | 27255 | 18 255 | 14 21 | 57 24 
18 } 27105 18 105 14 16 57 4 
191 26947 17 1447 14 Ir 5 
25 26781 17 1281 14 6 86 2 | 
21 26607 | 17 1107 l 07 þ 
22 | 26425 17 925 13 54 | 55 36 
23 | 26234. | 17 73 1348 | 55 12 | 
| 24 | 26036 | 17 536 | 13 42 | 54 48 | 
| 25 | 25830 | 17 330 4 13 36 | 54 24 
26 | 25616 1% 116 [13 29 | 54 0 
27 | 25394 | 16 1394 | 13 22 | 53 28 
28 | 25164 16 1164 15 15 $5.0 
29 240½ 16 927 | 13 7 | 52 28 
| 30 | 24681 16 681 13 59 | 51'96 | 
| 31] 24429 | 16 429 | 1251 | 51 24 
32 | 24169 | 16 169 | 12 43 | 50 52 
33 23902 15 1402 12 35 50 20 
34 23628 15 1128 | 12 26 49 44 |} 
[35] 23346 | 15 846 12 17 | 49 | 
30 | 23057 15 $57 | 12 8 | 48 32 
37 22761 1 15 261 it 59 | 47 56 
38 22458 | 14 1458 | 1149 | 47 16 | 
39 | 22149 | 14 1149 11 39 46 39 | 
40 21832 14 832 11 29 46 © | 
41 | 21503 14 509 1119 | 45 16 | 
42 | 21180 14 180 119 44 36 
43 20843 | 13 1343 10 58 | 43 52 | 
44 | 20501 13 1001 10 47 43 8 
| 45 | 20152 | 13 652 10 36 | 42 24 | 
46 1 19798 | 13 298 | 1% 25 4140. 
| 67 | 19437 13 O 10 14 41 ©. 
+481 19070 | 12 1070 [10 2 40 8.1 
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Vati] Perches in] Holland | German Tralian | 
de. 1 Degr. 12 Miles » Miles | Miles 1 
Dae. |. [LEP 
49 | 18638 | 12 o6gs8 9 50 
po | 18319 | 12 310 | 2.38 
'51 | 17936 11 1436 9 20 
52 | 17546 | 11-1046 -| . 9 14 | 
53 17152 | 11 652 9-2 
54 | 16752 11 252 8 49 
55 | - 16347 | 10.1347 | 8 36 
50 15937 10 937 8 23 
57 15522 10 522 [8 10 
5 15103 1 103 287% 
59 | 14079 „ 7 44 
60 [ 14250 | 9 750 7 30 
| 61 | 13817 e 
62 13380 8 1330 „ 
bz 12939 | 8 939 © 48 
64 | 12494 8 494 6 34 
65 | _12045 8 45 6 20 
66 | 11592 | 7 1092 6 6 
67 | 11136 | 7 639 5 52 
68 | 10676 7 176 5 38 
69 | 10213 6 1213 | 5.23 
[70] 9748 | 6 748 — 8 
71 9279 6 279 4 53 
72 | 8807 5 1307 4 38 
73 8333 5 933 4 23 
74 | 7992 5 340 4 8 
© 6 if YO4 ) 4.208 PAI. hu” 7k RE Bf» 165 ak 
760.| ©3895 4 895 3 38 
77| 641 | 4 4it | 3 23 
78 | 5925 3 1425 3-9... 
79 5438 3 938 2 32 
| 20 | 4949 3.449 | 236 
811 4458 2 1458 2 20 
| 82 3966 2 866 1 6 
( 33] 3473 2 473 3 50 | 
34 | 2979 1 1420 [134 * 
B85} 2484 1 984 | 1 18- 
86] 1988 | nr 488 | 1 * 
87 | 1492 © 1492 O 47 
88 995 4 6 991. O 30 4 
89] 497 | 498 | o16 
90 O O O 9 


64 


* 


— * 


r e AN " 
CHAP. V. 
Of the Motion of the Earth. 


HE Pythagorean Motion or Circumvoluticn 
of the Earth (not a Nutation or 
is according to the Copernicans the Cauſe of moſt 
of the Changes in the Celeſtial Appearances, which 
would otherwiſe be conſtantly the fame in every 
Place (a). Tho? indeed there is not any Property 


WH N 


(a) This Syſtem was not in- 
vented by Pythagoras, as ſome 
imagine, for Diogenes Laertius 
expreſsly faith, that Pythago- 
ras's Opinion was, That the 
World was round, containing 
the Earth in the middle of it; 
and that Philblaus, the Pythago- 
rean, was the firſt that ſaid the 
Earth moved in a Circle : But 
ſome ſay 3 the Syracu- 

Derbam's Aſtro- Theology. 
„ lbs ved =P 
ciety with the Egyptian Prieſts 
ſeven Years, and was initiated 
into their Religion, carried 
home from thence, beſides ſe- 
veral Geometrical Inyentions, 
the true Syſtem of the Uni- 
verſe, and was the firſt that 
taught in Greece, that the 
Earth and Planets turned round 
the Sup, which was immovea- 
ble in the Center ; and that the 
Diurnal Motion of the Sun and 
fixed Stars, was not real but ap- 
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and ſeems deſigned to account 


ieee 


od 
> 2 j f 
e 


Quaking) 


of 


parent, ariſing from the Mo. 
tion of the Earth round it's 
Axis. | 

The next Perſon who made 
a conſiderable Figure this way, 
was Ptolemy with his Cycles, | 
Epicycles, and Eccentrics, he 
quite burthened Nature, and his 
Hypotheſis ſhews too much of 
Art; theſe are all now explo- 
ded, and his ſolid Spheres broke 
to pieces; he left behind 
him a Work entitled Alnageſt, 
or the great Conſtruction, 
which was founded on the 
Obſervations of Hipparchus. 

Copernicus had the Honour 
to reſtore the ancient Pytha- } 
gorean Syſtem, notwithſtanding } 
the Prepoſſeſſion the Pto/emaic Þ 
had gained in the World. 
| To theſe ſucceeded the No- 
ble Dane, Hebo Brahe, whole 1 
Hypotheſis in a great Meaſure 
is compounded of the other two, 


ory 
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of the Earth ſo much diſputed againſt and cavil- 
Jed at as this; ſo as even not long ago to have 
undergone the Cenſure of the Komiſb Church. 
However, becauſe it ſeems very probable to many 
that there is ſuch a Motion, we ſhall endeavour to 
explain it. 

IT is known to all, even the Vulgar, that the 
Sun, Moon, and Stars, appear to move from Eait 
to Weſt, and to return to almoſt the ſame Places 
gain in the Heavens, in the Space of twenty four 
Hours. So that either they muſt really move, 
or we our ſelves be moved; and attribute our 
Motion to them. For it is a ſelf-evident Prin- 
ciple, that if two Things change their Diſtance 
fom one another, one of them, at leaſt, muſt 
have moved, 

o THAT the Earth is fixed, or at Reſt, and the 
ars with the Heavens in Motion, was a common 
e Opinion; and 1s fo ſtill among thoſe that are ac- 
y, counted Ptolemaic Aſtronomers: But the Pyhago- 
es, ens of old maintained, that the Stars conſtantly 
W «pt their Places; and that the Earth was revol- 
of ed about it's Center. Of which Sect was the 
10. celebrated Ariſtarchus of Samos; who, for defend- 
ng this Opinion, was, by his Enemy and Adver- 
ary, accuſed, before the Bench of the Areopagites, of 
aving- violated the Laws of Religion; but was 
bnunately abſolved by them“. Afterwards, but 

| very 


— r the difficulties of both of the Celeſtial Bodies obſerve in 
naic dem, and fo is liable to ſeveral their Motion, and laid the 
chiegions in them both. He Ground-work of the Modern 
No- I very ſkillful in obſerving, Philoſophy. Thus I have given 
hoſe ; ud in the Furniture of his a ſhort Sketch of the Riſe and 
fare Ictberratory exceeded even Perfection of this Science. 
wo, nes and Kings. © © »The Great Gallilæo, the 
ount Jen Kepler, the laſt I ſhall Modern Aſſertor of the ſame 


on, by the help of Beho's 
OL. I. 


dours, found out the Laws 


Doctrine, met with the fate of 


the ancient Samian Philoſopher; 
FE He 


- 
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very few aſſented to this Opinion; ſo that it lay 
hid, or, as it were, buried in Oblivion for many 
Ages; inſomuch that we find not the leaſt men. 
tion of it in the Schools, till the famous Aſtron. 
mer Copernicus, about 200 Years ago, brought it 
again into Eſtimation, and backed it with ſeveral 
Arguments, ſo that many excellent Aſtronomers af. 
ter him embraced it ; among whom flouriſhed not 
long ſince the great Kepler, Profeſſor of Mathema- 
tics to the Emperor; and Galileo an Italian, Ma. 
thematician to the great Duke of Tuſcany; as alſo 
Lanſberg a Dutchman. 

AND whereas we obſerve two apparent Mo- 
tions in the Heavenly Bodies (one by which all 
the Stars both fixed and wandering ſeem be car- 
ried about the Earth, and to riſe to the Meridian, 
and ſet under the Horizon nearly in the ſame or 
equal Times: The other, which 1s called their 
Annual Motion ; by which the Planets with dif- 
ferent Motions, and the fixed Stars with equal Ve- 
locity, are carried the contrary Way from Welt 
to Eaſt) the Ptolemaics affirm both theſe Motions 
to be in the Stars themſelves, or in their Orbs; 
But the Copernicans attribute this firſt apparent Mo- 
tion to that real one of the Earth, not in being 
transferred from one Place to another, but to it's 


Rotation about it's Axis from Weſt to Eaft, while} 
it continues ſtill in it's own Place (which cauſeth 
the apparent Motion of all the Stars the contrary] 
way). And they alſo free the Sun and 'the fixed 
Stars from the aforeſaid annual Motion, by -attrly 


He was brought before the proper Center. The poor Many 
| Inquiſition, and obliged ſolemn- was forced to ſay, that he did 


iy to abjure his Aſtronomical with a ſincere Heart, and Far | 


Tenets, that the Sun ſtood im- unfeigned, abjure, curſe, an 
movable in the midſt of the deteſt, the aforeſaid Errors aut 
Univerſe, and that the Earth Hereſies. 


moved round it, as about it's 4 
butin 


Mk 
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buting the apparent Motion of theſe to the real an- 
nud! Motion of the Earth round the Sun; and to 
the Inclinatton of it's Axis: Notwichſtanding they 
align this ſaid" annual Motion to the reſt of the 
| Planets 3 only they deny the Sun to be a Planet, 
and advance him to the Center of the Syſtem, 

where Ptolemy had placed the Earth; and make 
the reſt of the Planets, Saturn, Jupiler, Mars, 
the Earth, Venus, and Mercury, revolve round 
him. 

THE Reaſons for the Copernican Hypotheſis are 
theſe. 

1. F HE Motion of the Earth round it's Axis, 
continuing in the fame Place, will beſt account for 
the Appearance of ſuch a vaſt Number of Stars, 
which ſeem to pertorm their Revolutions round 
the Earth in 24 Hours; and therefore this Mo- 
ton is moſt agreeable. to Reaſon: As it happens 
with us when we fit in a Ship, failing towards o- 
hers at Reſt in the Harbour; tho' they ſeem to 
approach and come nearer us, yet we do not aſſign 
lat to any Motion in them. And as Nature ne— 
er performs that by many means which may be 
lone by a few; it is very likely the ſame Rule is 
(ſerved here. 

2. THE Motion of the Stars would thus be 
Wicredibly ſwift and beyond all Imagination; be- 
aufe their Diſtance, in Reſpect of us, is almoſt infi- 
Wie, and the Orbit they have to run round ſo 
ocigiouſly great, that they muſt move at leaſt 
o, ooo Miles in a Minute: On the other hand, 
is Motion be aſſigned to the Earth, we nead 
WW": introduce a progreſſive Celerity; for tho? ſhe re- 
as ſtill in the ſame part of Space, ſhe ſolves 
„ ue Phz:.omena by revolving about her Axis. 

oY THIS Argument is the ſtronger if we com- 
e che vaſt Bulk of the Celeſtial Bodies with the 
uin of the Earth. For as the Sun is at leaſt 200 
e EE, „ 
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times bigger than the Earth, and ſome of the fixed 
Stars 1000 times; it is much more probable, that 
the Earth revolves round it's Axis with an eaſy 
natural Motion, than that ſuch vaſt Bodies ſhould 
move from one Place to another with incredible 
Swiftneſs. f 

4. THE moſt celebrated Aſtronomers are, 
with Tycho, forced, by the Phænomena, to deny 
that there are ſolid Orbs, ſuch as the Ancients 
made uſe of, the better to explain their imaginary 
Motion of the Stars; hence their Arguments for 
this diurnal Rotation about the Earth, are leſs co- 
gent, The Reaſon why they are forced to deny 
this, is, becauſe that one Planet is often ſeen with- 
in the Orb of another; which muſt cauſe a mutual 
Penetration, | 

5. NO Reaſon can be given why the Stats 
ſhould move round the Earth : But on the other 
hand, it is moſt agreeable to Reaſon, that the 
Earth, and the reſt of the Planets, ſhould move 
about the Sun. 

6. NEITHER the Pole nor the Axis about 
which the Stars are ſuppoſed to revolve, is real: | 
On the contrary, there is a known Pole and A 
in the Earth. 

F 


7. FOR this Reaſon alſo Navigation is much 
eaſier from Weſt to Eaſt than the contrary Way,. 
For they can ſail from Europe to India in about © 
four Months; but can ſcarce return in fix Months: f 
becauſe in their going they move to the ſame Point 
with the Earth; but in their returning they ſteer 
contrary to the Earth's Motion. | 

8. BECAUSE the Celeſtial Phenomena, fucl 
as the riſing and ſetting of the Stars, the Inequaliy 
ty of Days, Sc. cannot be accounted for, by an 
other Motion than that of the Earth. And ths 
Commodiouſneſs and Neceſſity of this Hypotheliy 
is more particularly perceived in the wonderful Ar 

27 OY | pearanch 
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arances of the Planets ; for explaining of which 
the Plolemaics are forced to ſuppoſe ſeveral unneceſ- 
fary interfering Circles, Epicycles, and Eccentrics, 
without any Reaſon : Whereas the Copernicans can 
naturally account for them all, (without any pre- 
vious Suppolitions,) by the annual Motion of the 
Earth, or it's Revolution round the Sun, viz. 
1. Why the Planets ſeem ſometimes retrograde; 
and why Saturn is oftener and continues longer ſo 
than Ju, iter; and Jupiter oftener and longer ſo 
than Mars, &c. and alſo why they are carried 
ſometimes with a ſwifter Motion, and at other 
times appear ſtationary, 2. Why Mercury and 
Yenus can never be ſeen a whole Night together. 
z. Why Venus is never carried further from the 
dun than 48 degr. and Mercury never more than 
283; and ſo can never be ſeen in Oppoſition to the 
Sun. 4. Why Venus may be ſeen in the Evening 
after the Sun is ſet; and the next day in the Morn- 
ing before the Sun riſes, Cc. 

| FORBEAR to mention any more Phe- 
nomena, (theſe being the principal from whence a 
1. lid Argument may be drawn for the Motion of 
de Earth) ſince they are all eaſily and naturally 


* 
* xccounted for upon this Zypothbeſisz; ſo that it 
ach vould be ſtrange if the Earth» ſhould not move, 
ay, when ſuch evident Appearances require ſuch a Mo- 


curly ton. And tho? theſe Arguments are not demon- 
hs MM ive, yet they render this Hypotheſis prefera- 
din de to the other, which ſuppoſeth the Motion of 
e Heavens. And we muſt admit of the one or 
tte other. 

BUT the Arguments which ſome alledge to 
e contrary are eaſily anſwered ; ſuch as, 1. The 
Earth is not fit for Motion, becauſe of it's Gravi- 
J. 2. The Parts of the Earth naturally tend in 
inght Line to the Center; and therefore a circu- 
ar Motion is againſt Nature, 3. If the Earth 


* 


F 3 were 
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were moved, a Stone dropped from the Top of a 
Tower would not fall juſt at the Foot of it; 4, A 
Ball ſhot from a Cannon Eaitward at a Mark, 
could not come home to it, if the Mark with the 
whole Earth did at the fame Time move toward; 
the Eaſt: or at leaſt would hit the Mark ſooner 
when ſhot towards the Weſt. Alſo a Bird flying 
towards the Eaſt would be retarded : but forward. 
ed in flying the contrary Way. 5. Towers and 
Buildings could not ſtand upright, but would fall: 
and Men, by the quick Rotation, would become 
giddy. 6. Becaule (ſay they) the Stars are obſer. 
ved to change their Places, but not the Earth, 
7. Becauſe the Earth is in the Center of the World; 
but the Center of any Thing is not moved. 8. Be. 
cauſe the holy Scriptures confirm the Stability of 
the Earth. 

T O all which the Copernicans anſwer thus. To 
the fir, that the whole Earth, taken together, is 
not abſolutely heavy. For Gravity conſiſts in the 
Tendency of the homogenous Parts to the whole 
and tho? this kind of Gravity be found in the Sun 
and Moon, they . are nevertheleſs not accounted 
weighty. | 

TO the ſecond they anſwer, that the circular 
Motion of the whole does in no wife hinder the 
relative Motion of the Parts, which are moved in 
a direct Line towards the Center ; as appears 
by the Parts of the Sun and Moon, 

T © the third they anſwer three ways, 1. That 
heavy Bodies are not carried directly toward the 
Center of the Earth, but in the ſhorteſt Lines pol- 
fible to it's Superficies ; which are thoſe parallel to 
the Tower; as Iron does not tend to the Center 
of the Loadſtone, but to the Loadſtone itſelf. 
2, The whole Atmoſphere adheres to the Earth, 
and is moved along with it : therefore when Bo- 
dies are thus let fall, they partake of this circula! 

9 Motion, 
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Motion, and are carried downwards as it were in 


a Veſſel. 3. Gaſſendus, by repeated Experiments, 
found, that if a Body be projected from another 


Body in Motion, it will partake of the Motion of 


that other Body; as a Stone dropped from the 
Top of a Maſt, while the Ship is in a very ſwift 
Motion, is not left by the Ship but falls at the 
Fuot of the Maſt. Alſo a Ball ſhot perpendicu- 
larly from the Foot of the Maſt falls in the very 
ſame Place. Therefore the Objection is of no 
Force. | 
I O the fourth they anſwer as to the third. 
THE tb Objection hath no Place, becauſe 
the Motion of the Earth 1s even and uniform, with- 
out daſhing or firiking againſt any other Body ; 
and the Buildings being heavy Bodies, and homo- 
geneous to the Earth, are moved as if they were 
ina Ship; which tho? it fails either ſwiftly or ſlow- 
ly, yet if the Motion be even and ſteady without 
Waves and on ſmooth Water, Bodies ſet upright 
will not be overturned, nor a Glaſs of Wine be 
ſpilt. 
"TO the /ixt9 We anſwer, that we are not ſen— 
ible of any Change of Place in the Stars, only of 
their Situation in Reſpect of our ſelves; which 
may appear and really be, whether we with the 
Earth, or the Stars themſelves are moved; or 
even tho? both we and the Stars ſhould be in Mo- 


tion (5). _ 


(5) Moſt of theſe Objections 
are anſwered by the Laws of 
'ol- Mechanics, thus : Let W, E be 
| to MI tie Line of Motion of a Ship 
ter fom W to E, repreſenting the 
Motion of the Earth from Weſt 
to Eaſt. Let MT (ia Fig. 9) 
be a Maſt, from the Foot of 


be thrown perpendicularly ta 


which, M, ſuppoſe a Body to 
'T, but in the Diagonal Line 
F 


the Top T, in the ſame Time 
that the Ship moves from M 


to D. From the Conjunction 


of theſe two Forces (MT the 
Projection, and MD the Ship's 
Motion) it is manifeſt, by the 
known Laws of Motion, that 
the body will not be carried 
perpendicularly to the place 


4 MB, 


1 
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IN the ſeventh Objection both the Aſſertions are 
falſe; or, at leaſt, doubtlul. | 


MB, ſo as to accompany the 
Maſt in it's Motion from 
MT to BD. Then ſuppoſe 
the Body to fall from the 
top of the Maſt B, to the foot 
D, in the ſame Time the Ship 
moves from D to G; and it 
is plain, that, by the mutual 
acting of B D, the centripetal 
Force, and BF = DG, the 
Ship's Motion, the Body will 
fall in the diagonal Line BG, 
and alſo accompany the Maſt 


in it's Motion from D to G; 


ſo that tho” it was really carri- 
ed in the Lines MB, BG, yet 
it will ſeem to have moved, on- 
ly upwards and downwards, pa- 
rallel to the Line FG. 

Alſo (in Fig. 10.) let MT 
be the ſame Maſt, and ſuppoſe 
a Projectile to be caſt eaſt- 
ward from the Stern 8, to the 
top of the Malt T, in the Time 
the Ship moves alſo eaſtward 
from M to D; then will it's 
Motion "upwards deſcribe the 
Diagonal SB; where let it be 
obſtructed ſo as to ſeem to fall 
perpendicularly to D, in the 
Time the Ship moves from D 
to G; then, as before, it will 
deſcribe the Diagonal BG, tho' 
it ſeemed to move upwards only 
in the Line'T'S, and downwards 
in F G. 

- $0 (in Fig. 11.) if a Body 

be Mos | weſtward from 
the Head of the Ship H to the 
top of the Maſt T, in the time 
it moves eaſtward, H G equal 
to the Diſtance MH, then will 
it's Motion upwards deſcribe 


* with the like ſwiftneſs to eve | 


10 


the perpendicular Line HR. 
And if in the ſame time it 
ſeems to deſcend from B to H 
that the Maſt moves HG = 
GNM, it's Motion down- 
wards will deſcribe the Diago- 
nal BG. So that, in this Caſe, 
it aſcends by a perpendicular 
Line, and falls by an inclining 
Line; tho' it ſeemed to aſcend 
by _ oo Line Y F, and 
to fall the perpendicular 
Line F G. . 
Hence it is plain that bodies 
may appear to have a Motion, 
directly contrary to their real 
and abſolute Motion : fo that it 
is pleaſant to conceive, how 
falſly we may judge of the 
Motion of Bodies by their une- 
qual Diſtance from us; not con- 
ſidering that we may be inſen- 
ſibly moved from them. | 
Hence alſo is deduced that 
ingenious Experiment of Gal. 
lzo, mentioned in Derham!'; 
Aſtro-Theelogy, as follows. 
Shut yourſelf up (/s be 
with your Friend in the great 
Cabin of a Ship, together 
with a Parcel of Gnats and 
Flies, and other little winged } 
Creatures. Procure alſo a 
great Tub of Water, and put 
Fiſhes therein: Hang allo a 
Bottle of Water up to empty { 
itſelf, drop by drop into ano- 
ther ſuch Bottle placed under- } 
neath with a narrow Neck. 
Whilſt the Ship lies ſtill, di- 
ligently obſerve how theſe ? 
* little winged Creatures fly 


* R 6 Q <@. g A * * * Q. 0 


if 


CHAP. 5. 


of Univerſal Geography. 


73 


T O the eighth is anſwered, 1, The holy Scrip- 
tures, in phyſical matters, always ſpeak according 
to Appearances, and the Capacity of the Vulgar ; 
as where the Moon is ſaid to be @ great Light crea- 


« ry Part of the Cabin; how 


| © the Fiſhes ſwim indifferently 


« towards all Sides ; and how 
the deſcending Drops all fall 
into the Bottle underneath. 
And if you throw any thin 

to your Friend you need as 
no more Force one way than 
another; provided the Di- 
ſtances be equal. And if you 
leap, you will reach as far 


one way as the other. Hav- 


ing obſerved theſe Particulars 
« whilſt the Ship lies ſtill, 
make the Ship to fail with 
* what Velocity you pleaſe; and 
* ſo long as the motion is uni- 
ſorm, not fluctuating this 
Way and that Way, you ſhall 
not perceive there is any Al- 
« teration in the aforeſaid Ef- 
' fets 3 neither can you from 
them conclude whether the 
* Ship moyeth or ſtandeth ſtill. 
hut in leaping you ſhall reach 
' as far on the Floor as you did 
before; nor by any Reaſon 
* of the Ship's Motion ſhall you 
make a longer leap towards 
the Poop than the Prow 3 
notwithſtanding that whilſt 
you are up in the Air, the 
Floor under your Feet had 
un the contrary Way to 
your Leap. And if you caſt 


- 


any hing to your Compa- 
nion, you need uſe no more 
strength to make it reach 
him, if he ſhould be towards 
the Prow and you towards 
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in a contrary Poſition. 


was in the Air. 


id to give Light in the Night (c): tho' the Moon 


the Poop, than if you ſtood 
The 
Drops ſhall all fall into the 
Bottle that is lower; and not 
one towards the Poop, al- 
tho* the Ship ſhall have run 
many Feet, whilſt the Drop 
The Fiſhes 
in the Water ſhall have no 
more trouble in {ſwimming 
towards the fore part of the 
Tub, than towards the hin- 
der Part ; but ſhall make to 
the Bait with equal ſwiftneſs 
on any ſide of the Tub. 
Andlaſtly the Gnats and Flies 
ſhall continue their Flight in- 
differently towards all Parts, 
and never be driven together 
towards the Side of the Ca- 
bin next the Prow ; as if 
wearied with following the 
ſwift Motion of the Ship. 
And if by burning a few 
Grains of Incenſe you make 
a little Smoak; you ſhall 

ive it toaſcend on high, 
and hang like a Cloud, mov- 
ing indifferently this Way or 
that, without any Inclination 
to one Side more than ano- 
ther.“ All which Obſerva- 


tions depend upon the aforeſaid 
Laws of Mechanics ; and ſuffi- 
ciently anſwer the moſt conſi- 


derable Objections, 


deduced 


from Philoſophy, againſt the 
Motion of the Earth. 


(c) Gen. i. 16. 
be 
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be not great in Reſpect of the Earth and fixed 
Stars, nor hath any Light in itſelf ; neither doth 
it give Light to the Earth every Night. Thy; 
the Sun is ſaid t go forth from the End of the Hy. 
vent, and to baſte to it again (d); whereas in Truth 
there is no ſuch End to be found. So in the Bock 
of Job (e), the Earth is faid to be of a plane and 
ſquare Figure, underpropped and ſupported with 
Pillars; which is not to be underſtood in a liter] 


Senſe, as even the moſt ignorant may perceive (5): 


8e r. Il. 


(4) P/al. xix. 6. Eccleſ. i. 


15. | 
le) Fob ix. 6. xxvili. 24. 
J) Beſides, Things are of- 

ten ſpoke of as they appcar, 

not as they really are. For as 

St Hierom ſays (upon the thir- 

teenth Chapter of St Mazthery) 

ft is the Cuſtom of the Scrip- 
tures, for the Hiſtorian to relate 
the Opinion Men had of many 

Matters, as at that time thoſe 

Matters were by all People ta- 

Ken to be. And in another Place. 

There are many Things in the 

Holy Scriptures, which are 
ſpoken according to the Opinion 
of the time in which they avere 
due; and not according to Rea- 
tity. And we ſhould find very 
abſurd Concluſions would fol- 
fow the taking of theſe Texts 
in a literal ſenſe. For in Jo- 
/ua x. 12, 13. the Sun is or- 
dered to fand ftill upon mount 
Gibeon, and the Moon in the 
valley of Ajalon. But it would 
be very abſurd to take this ina 
ſtrict literal ſenſe, and imagine 
thoſe two great Luminaries 
were confined to thoſe two Pla- 
ces, otherwiſe than in Appea- 
rance to the victorious Mae- 


More 


Ates. 


Station as well be an Arreſt of 


the Earth's Motion, as t!i: of 


the Heavens? If the whos 
Miracle was not (as ſome not 
improbably think) effected by 
Means of ſome preternatural 


Refractions, or extraordinary 


Meteors, Sc. And fo for the 
Receſs of the Sun, or it's Sha- 
dow in Hezekiah's Caſe (2 Kim. 
XX. 10. and Ja. xxxviil. 8.) 
which in appearance ſeemed tg 
be the Sun, is, by divers learned 
Men, thought to have been tie 
effect of ſuch like extraordr 


nary Refractions or Meteors, a 
mentioned in the laſt Caſe : Or: 


if it was a real Regreſs, why 
not of the Earth rather that 
the Sun and whole Heavens? 
See Derham's Aſtro-Theol. Be- 
ſides, Hiſtoriographers ſeldom 
confine themſelves to a Geo- 


' metrical or Aſtronomical nicet) 


in their Deſcriptions of Thing. 


As, in 1 Kings vil. 23. UB 


written, that Solomon made 6 


molten ſea, ten tubits fron one 
ria 


And if fo coyſiderable! 
a Part of the Tranſanction e 
ſpoken according to it's Aj] 
pearance, why may not thel 
whole? Why might not this 


" km. Xx wm , A . 9 
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More Places might be quoted, but theſe are ſuffi- 
cient; for the holy Scriptures were not given us 
to philoſophize by, but to increaſe our Piety. 
2. Some Places of Scripture are alſo produced, 
which do not ſpeak of the Mobility of the Earth, 
but of it's Stability and Permanency ; as that in Fob 
aforeſaid (g). 

THUS we have declared in brief what that 
Motion is, which the Copernicans aſſign to the Earth; 
the more full and accurate Explication of which 
belongs to Aſtronomy. And this Motion being 
ſuppoſed, all the Phænomea we obſerve in a 
Globe revolved about it's Axis, muſt be applied 
to the Earth, viz. That the Axis, upon which it is 
turned, is one of the Diameters: That the Poles 
are two immoveable Points in the Extremities of 
the Axis: That the great Circle, or Perimeter, in 
which the Rotation is made, is the Equator with 
it's Parallels, &c. 

LET us now conſider the Velocity of the Earth's 
Motion z which, in that about it's Axis, 1s not 
over all the Earth equal, but different according 
to the Diſtance from the Equator z being there 


brim to the other, round all hended to be 2 $031,4 Miles, 


about, and a line of thirty cu- 
bits did compaſs it round about. 
but as 7: 22: : 10; 314 Cu- 
bits is very near the true Length 
of the Line that ought to en- 
compaſs a round Veiel of ten 
Cubits Diameter. 

(2) Such as Pal. xciii. 1. 
x, 90. Civ. 5. Eccleſe i. 4. 
and 1 Chron. xvi. 30. which 
Texts are all underſtood by 
karned Commentators to mean 
the unalterable Condition, Se- 
urity, Peace, and Tranquillity, 
of the Earth. N 

The Ambit of the Earth, 
the moſt accurate, is appre- 


which, divided into 24 Hours, 
makes the Revolution to be 
at the Rate of about 1043 
Miles in an hour ; a Rotation 
that would as eaſily throw of 
the Parts of the Earch, eſpe- 
cially the Waters, as the whirl- 
ing round of a Wheel, or a 
Globe, would the looſe Duſt 
and Water thereon; but by 
Reaſon the Gravitating Power 


exceeds the Centrifugal, as 


2174 exceeds 754,064, that 
is, above 288 times; there- 
fore all Parts lie quiet and ſe- 
cure in heir reſpective Places. 
Derbam's Aſtro-Ibeol. p. 149. 


ſwifteſt 
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ſwifteſt as paſſing thro? a greater Space, and ſo 
by Degrees ſlower towards the Poles, as paſſing 
thro' a leſs Space in the ſame Time. Therefore 
ſince every Part of the Earth is moved thro? the 
Space of it's Periphery (or 360 Degr.) in 24 
Hours; the Space of one Hour's Motion is found 
by dividing 360 by 24, which gives in the Quo- 
tient 15 Degr. and ſo much doth any Place on the 
Earth move (whether in the Equator or without it) 
in an Hour. Alſo 15 Degr. in the Equator make 
125 German Miles, therefore it revolves 15 ſuch 
Miles (or one Degr.) in 4 min. and in one min, 33 
Miles. 

BUT Places without the Equator, lying to- 
wards either Pole, are in the ſame Time revolyed 
the ſame Number of Degrees: but theſe Degrees 
are much leſs than thoſe in the Equator ; ſo that | 
the Celerity of Motion, or Progreſſion, 1s as the 
Sines of the Arches by which theſe Places are 
diſtant from the Pole. Example. The Diſtance 
from the Equator (or Elevation of the Pole) of 
Amſterdam is 52 degr. 23 min. therefore the Di- 
ſtance from the Pole (or Complement of Latitude) 
is 37 degr. 37 min. whoſe Sine is 61037. Suppoſe 
another Place, under the Equinoctial, diſtant from 
the Pole go Degr. whoſe Sine alſo is 100000, but 
the Place under the EquinoCtial moves 15 Miles 
in 4 min. and 225 an Hour. Therefore by the 
Golden Rule, as 100000 : 61037 : : 15 : 9 Miles, 
or ſo is 225 to 127 Miles. So that Amſterdam 1s | 
carried every Hour 137 Miles, and in 4 min. | 
Miles, by this Motion. 

T HIS is more eaſily found by the foregoing | 
Table; for by dividing 360 by 24 we find each 
Place to move 15 Degr. of it's own Circle in an 
Hour, and therefore 1. Degr, in 4 min. Sc. con- 
ſulting the Table with the Latitude of the Place, 
we find how many Miles it moves in 4 min. For 
„ Example; ? 


r 
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Example; The Latitude of Stockholm is about 60 


Degr. oppolite to which in the Table is 75 Miles. 
Therefore Stockholm revolves ſo many Miles in 4 


| min, and ſuch is the firſt Motion in divers Places. 


THE Second Motion of the Earth, it's Change 
of Place; whereby every Part of it moves the 


| Game Space with the ſame Velocity, This Motion 


is determined by the Diſtance of the Earth from 
the Sun, or the Semidiameter of the Orbit in which 
it performs it's annual Revolution, moving in a 
Day about a Degr. and in an Hour 23 min, 

AS to the third Motion of the Earth, becauſe 
it is more difficult to conceive, we ſhall leave it 
to Aſtronomers, who have found it neceſſary to 
be ſuppoſed. . Origanus moves a Doubt about the 
ſecond Motion; and ſuppoſes the Earth to be on- 
ly moved by the firſt, but the Sun and fixed Stars 
by the ſecond : Tho? the above-cited Appearan- 
ces, in the Motions of the Planets, ſufficiently 
confirm this annual Motion (+), 


%) This imaginary third and the Regreſs of the Nodes; 
Motion of the Earth they were from which thing nevertheleſs 
obliged to ſuppoſe, to account 20 Variation of Declination, pro- 
for the diſputed Inequality of perly fo called, can ariſe. Mi- 
the Declination of the Ecliptic, for's Aftron. Lect. pag. 57. 
which is now by moſt Aſtro- That there is ſuch a Nutation. 
nomers thought to be always whereby the Axis of the Earth 
the ſame; ſeeing there is no- doth twice incline towards the 
thing which ſhould diſturb the Fcliptic, and twice return to 
perpetual Paralleliſm ' of the it's former Pofition, ſee in 
Earth, on avhich this Equality Newton's Prin. Phil. Nat. Book 
depends, except it ſhould be the iii. Prop. 21. 
n/enfible Nutation of the Axis, 
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CHAP, VI. 


Of the Situation, or Place, of the Earth, in Re- 
Jpeft of the Planets and fixed Stars. 
7 


H E Situation of the Earth, in the Syſtem of 
| the World, in reſpect to the reſt of the Pla- 
nets, hath fome Relation to the Account we gave 
of the Earth's Motion, in the preceding, Chap- 
ter. For it is the general Opinion of the Ptolemai? 
Aſtronomers and Philoſophers, that the Earth, 
being the Center of the World, is placed in the 
middle of the Stars and Planets (a): But the Co- 
pernicans, with the antient Pythagoreans, place the 
Sun in the Center of all the Stars, and make the 
Earth a Planet performing an annual Revolution 
about him, between Mars and Venus; as is beſt 
underſtood by a Diagram of the Syſtem. Never- 
theleſs they both agree in this, that the Earth may 
be accounted the apparent Center of the diurnal 
Motion, by which the Stars ſeem to be carried a- 
bout in twenty four Hours. For both Aſtronomy 
and Geography require this Suppoſition ; fo that 
whether we adhere to the Ptolemaic or Copernican 
Hypotheſis, we do not detract from the Certainty 
of general Aſtronomy or Geography. Becauſe 
the Difference of theſe Opinions conſiſts only in 
this; that the Ptolemaics will have this Motion to 


(a) Since the World, or Uni- by the World here is only our 
verſe, is infinite, the central Solar Syſtem, in which Senſe 
Place of it cannot be determi- he muſt be taken in what fol- 
ned: What our Author means lows. be 


AV 
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he in the Stars themſelves, but the Pythagoreans 
in the Earth; the Stars in the mean time reſting : 
neither of which need be determined in Geography 
or common Aſtronomy, + 

ACCORDING to the Ptolemaics the Situa- 
tion of the Earth, in reſpect of the Planets and 
fed Stars, is this; The Earth in the Center, then 
the Moon, Mercury, Venus, The Sun, Mars, Ju- 
titer, Saturn, and the Fixed Stars. 

ACCORDING to the Copernicans; The 
Sun is placed in the Center of the Syſtem, as the 
Heart and Focus of the World; and next him is 
the Orbit of Mercury, then that of Venus, the 
Earth, with the Moon, Mars, Jupiler, Saturn, and 
the Fixed Stars. 

[F it be required how far diſtant we are from 
each of the Planets, we muſt know that the Di- 
ſtance is not always the ſame, but continually chang- 
ing; and therefore Aſtronomers reckon three — 
grees of Diſtance, viz. the leaſt, greateſt, 
mean or middle Diſtance, which laſt of the Fry 
from the reſt of the Planets, is as follows, accor- 
ding to moſt Aſtronomers (þ), 


The Moon 60 
Mercury 110} 
The Earth is . A ey — 701 | ofit'sSerni. 
ditant from | Mars about— 5000 


Jupiter about- 11000 


87.50 | diameters. 
| Saturn about- 18000 J 


NEVERTHELESS the Diſtance of the 
Earth from Mars, Jupiter, Saturn, and the fixed 


0 Sex Note i ax the end ofthis Chapters | 1 
h ta 
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Stars, is not ſo perfectly determined, for want of 
Certainty in their Parallaxes. Alſo in the Coperni. 
can Syſtem the Diſtance varieth, not only from 
the Motion of the Planets; but alſo from the Mo. 
tion of the Earth itſelt. 

T HE Reaſon for either Opinion, (viz. of the 
Pltolemaic and Copernican) about the Situation of 
the Earth, are much the ſame with thoſe we dif. 
cuſſed in the preceding Chapter about the Earth's 
Motion. For this Diſpute is of great Affinity 
with the former. Becauſe, if the Sun hath an an. 
nual Motion, then the Earth and not the Sun poſ- 
ſeſſes the middle Place: But if the Earth ſo move, 
the Sun and not the Earth will certainly be in the 
Center. 


IT HE following Arguments favour the Coper- 
nican Hypotheſis. 19 

1. THE Sun is not only the glorious Fountain 
of Light, which, like a clear ſhining Torch, illu- 
minates the Earth, Moon, Venus, and without 
doubt, the reſt of the Planets ; but is alſo the Focus 
of Heat, and the Source of vital Spirits; whereby 
the whole Univerſe is ſubſiſted and nouriſhed: 
and therefore very N poſſeſſeth the Center 
about which they all revolve. te 

2. I T is more likely that the Earth, with the 
reſt of the Planets, ſhould revolve about the Sun, 
when they receive Light and Heat from him ; than 
that the Sun ſhould move about the Earth, when 
he receives nothing from it. 

3. THERE are many Cauſes why the Sun 
ſhould poſſeſs the middle Place, and the reſt of 
the Planets revolve round him, (eſpecially if we 
embrace the Hypotheſis of Kepler, concerning the 
Motion of the Planets) the chief of which is, that 
the Sun, being a vaſt Body, is moved about ils 


Axis, and by a ſtrong [Vefory] Force —_— = 
arth 


lion (c) . 
4 TH 


e) The ſagacious Kepler 
was the Founder of the Neav- 
ö man Philoſophy: it was he 
WM that firſt found out the true 

Syſtem of the World, and the 
Laws which the celeſtial Bodies 
obſerve in their Motions; it was 
: he that determined the true 
path of the Earth, and the 
1 reſt of the Planets about the 
Sun, and diſcovered the har- 
monic Proportions and Concin- 
L WM nities of their Diſtances and 
'S Motions: and tho' he did not 
y demonſtrate (and ſhew a Reaſon 
for the Neceſſity of) ſuch Laws 
: and Proportions; yet he gave a 
T Hint. and laid a Foundation 
for that Prince of Geometers 
dir IS AAC NEWTON, to 
demonſtrate an abſolute Neceſ- 
ity of theſe Laws; and that 
without a total Subverſion of 
the Laws of Nature, no other 
Rule could take Place in the 
Revolutions of the heavenly 
Bodies. 

(d) He was the firſt that 
plied a Teleſcope to the Hea- 
ens, and by it's means diſco- 
Wred @ great many new ſur- 
xing Phænomena; as the 
Moons or Satellites of Jupiter, 
ond their Motion, 3 the various 
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Earth and the reſt of the Planets to a circular Mo- 
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IS Rotation of the Sun about it's Axis 
proved from the Obſervations of the Spots upon 
is Surtace by Galileo (d), Scheiner, &c. and we 
may reaſonably preſume, it is owing to this com- 
mon Cauſe that the reſt of the Planets revolve a- 
bout theirs z but we cannot perceive a likelihood of 
any Motion in this Luminary (e). | 


5. If 


' Phaſes of Saturn; the Increaſe 


and Decreaſe of the Light of 
Venus; the mountainous and 
uncertain Surface of the Moon; 
the Spots of the Sun; and the 
Revolution of the Sun about 
it's own Axis: all which were 
firſt diſcovered and obſerved by 
this great Philoſopher. Keill's 
Aſtron. Lect. Pref. pag. 11. 
(e) From the later Obſer- 
vations of Aſtronomers it is 
manifeſt to our Sight, that al- 
ſo every Heavenly Body we 
have any good Views of, is 
turned round ſome principal 
Point, and alſo it's own Axis, 
viz. hath the like Annual 
Revolutions, and Diurnal Mo- 
tions as thoſe are which we 
aſcribe to the Earth ; yea even 
the more maſſy Globes of Sa- 
turn and Jupiter, which ſeem 
not in their own Nature more 
fitted for ſuch Rotations, 
Wherefore we may certainly 
conclude, that it is as poſſible, 
and as probable, that this our 
leſſer Globe, ſhould perform 
it's Revolutions according to the 
ſame Law, which is obſerved 
in the reſt of the Planets, 
whereby the beautiſul Order 


and Harmony of Motions is 


every 
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5. IF we ſuppoſe the Earth placed betwixt 
Mars and Venus, and alſo place the Sun in the Cen- 
ter of the Syſtem; the Motion of each of the Pla. 
nets will be exactly in Proportion to their ſeveral 
Diſtances from that Center: But this will not hold 
in the Prolemaic Hypothelis, as is manifeſt by 
comparing the Motion of the Sun, Venus, Mercury, 
&c. (J). n 

6. T H E Celeſtial Phænomena, mentioned in the 
former Chapter, to prove the annual Motion of the 
Earth, do likewiſe as effectually prove that this is 
the right Place in which it ought to be moved, 
viz, The Retrograde Motion, and ſeeming Immo- 
bility of the Planets ; the admirable apparent Mo- 
tion ſand Phaſes] of Venus and Mercury, &c. (g). 
For ſince the annual Motion of the Earth is preſup- 
poſed in this Place, or in ſome other very near it; 
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every where preſerved thro the 
Frame of Nature. 

Sir 1ſaac Newton's De- 
monſtration, That the Squares 
of the Planets Revolutions 
are as the Cubes of their Di- 
ſtances, every where takes place, 
if the Sun be ſuppoſed the 
Center of the Planets about 
him ; but does not hold at all 
in Relation to the Earth ; for 
if the Moon revolve round the 
Earth in (273 Days) a Periodi- 
cal Month, as it certainly does, 
the Sun, as being at a greater 
Diſtance, will take no leſs than 
54700 Years, according to the 
aforeſaid Law, to make his Re- 
volution about the Earth. But 
ſince this Law, 1s found to be 
obſerved not only in the pri- 
mary Planets about the Sun, 
but alſo in the Secondaries a- 
bout Jupiter, Saturn, and the 
 S#arth, it is an inconteſtable Ar- 


3 


gument that the Sun is as much 


the Center of the Earth and 


Planets about him, as the Earth 


is of the Moon. 


e Theſe Obſervations, | 


which utterly overthrow the 


Ptolemaic Hypotheſis, are ow- | 


ing to later Aſtronomers. For 
they, by their Glaſſes, have 
found out that the ſpherical Fi- 

re of Venus and Mercun, 
een from the Earth, will be 
altered, and have the ſame va- 
riety of Phaſes as the Moon 
hath, viz. will appear opake, 
horned, biſected, gibbous, and 
full, at proper Diſtances from 


the Sun, as explained upon 


the Copernican Hypotheſis; 
which certainly eſtabliſhes and 


confirms that Order and Situa- 


tion, namely that Venus and 


Mercury revolve about the Sun 


in Orbits that are included 
within the Earth's Orbit. 10 
.. 
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this Argument, in my Opinion, is the beſt to de- 
fend it by; ſince this ſituation of the Earth cannot 
be proved immediately from it's diurnal Motion: 
Becauſe it might poſſeſs the Center of the Univerſe, 
and have a diurnal Motion, tho? it wanted the an- 
nual ; as Origanus ſuppoſed. 
| 7. BY this Hypotbeſis likewiſe, the Variation of 
the Diſtance, of the Planets from the Earth is ac- 
counted for. 

THE Prolemaics, on the other Hand, oppoſe 
the Pytbagorean Opinion, and endeavour to prove, 
; that the True Place of the Earth is in the Center of 
me World, by the following Arguments. 1. That 
- heavy Bodies are all naturally carried towards the 


Center; but that the Earth is more ponderous 
au the reſt, therefore ic ought to reſide in the 
center (5). 2. Heavy Bodies would recede from 

the Earth towards the Center of the World, if 
h Wl the Earth itſelf was not in the Center. 3. The 
d Center is the baſeſt Place, and the Earth the igno- 
beſt Part of the Creation; therefore it ought to be 
placed in the Center. 4. If the Earth was placed 
out of the Center of the World, and was not the 
Center of the Stars and Planets Motion, then would 
the Stars and Conſtellations at ſome Seaſons of the 
Year appear greater than at others (i). 5. The 
Medium of the Heavens could not always be percep- 
üble, nor would Taurus riſe when Scorpio ſets. 6. 
Neither would there be Equinoxes. 7. Nor would 
tne Moon ſet, nor be eclipſed when the Sun was 
ning. 8. Neither could an equal Number of 


) This Aſſertion is falſe: far greater in the middle of 
de the Note at the End of this their Regreſſes than in the 
Chapter. middle of their Progreſſes, be- 
% Tho? this does not hold cauſe the Earth, in their Re- 
the fixed Stars, beeauſe of greſſes, comes nearer theſe 
tir immenſe Diſtance ; yet Planets an entire Diameter of 
| the ſuperior Planets ſeem the Orbis Magnus, K 

| Miles 
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84 The Abſolute Part 


Miles on the Earth anſwer to each Degree in the 
Heavens. 

THE Copernicans eaſily refute theſe Argument 
of the Ariſtotelians. For the firſt and ſecond js re- 
jected, becauſe the Motion of heavy Bodies is not 
towards the Center of the Univerſe, but towards 
the Earth, a homogeneous Body; as is proved 
from the Parts of the Sun and Moon, and of the 
Loadſtone. In the third both the Aſſumptions are 
falſe ; tor the Centre is an Honourable Place; and 
the Earth is no ways diſhonourable. The reſt of 
the Arguments are eaſily diſproved by a Deſcrip- 
tion of the Syſtem; it being firſt preſuppoſed 
that tho* the Earth's Diſtance from the Sun be 
very great, yet if compared with the Diſtance of 
the fixed Stars, it is ſo ſmall, that it hath no Pro- 


portion to it; which ſeems to ſome a great Poſtula. 
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tum in the Copernican Aſtronomy (&) 


) To find this Variation 
of the Diſtance of the fixed 
Stars (ariſing from the annual 
Motion of the Earth, and cal- 
led their annual Parallax) hath 
been often attempted by the 
Copernican Aſtronomers 3 be 
cauſe that the annual Motion 
of the Earth would thereby be 
not only made probable, but 
certainly demonſtrated. This, 
I fay, was attempted without 
Succeſs, till Dr Hook and 
Mr Flamftead, by new inven- 
ted accurate Inftruments, ſeem- 
ed to have found out this an- 
nual Parallax to be at leaſt as 
much again as the double of 
the. Sun's diurnal Parallax, wiz. 
47 Seconds. But Mr Moh- 
neaux and Mr Bradley, by 
their late accurate Obſervati- 
ons, could not, with all their 


3 


Skill, determine any ſenſible 
Parallax at all (only they diſ- 
covered a ſeeming new Motion 
of the fixed Stars, which (al. 
lowing the progreſſive Motion 
of Light) does in ſome mea- | 
ſure demonſtrate the annual y 
motion of the Earth). There 
appearing therefore, after all, 

no ſenſible Parallax in the fu; 
ed Stars, the Anti-Copernicant 
have ſtill room, on that Ac, 
count, to object againſt the mo- 1 
tion of the Earth. And the 
Copernicans are ſtill obliged to 
hold, that the Orbis Magnus 

is but a Point in Compar- : 
ſon of the Diſtance of the near iy 
eſt fixed Stars; which is ct 
tainly (asourAuthorobſerveth 
a great Blot in the Coperni® 
Aſtronomy, left to be wipe 
out by future Ages. 
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I belongs to this Place to explain this Theorem; 
that the Diſtances of the fixed Stars, and ſuperior 
Planets, Mars, Jupiter, and Saturn, are ſo great 
Fm the Earth that it's Semidiameter hath no 


ſenſible Proportion thereto; tho? it is not ſo in 


the Diſtance of the Moon, Mercury, and Venus : 


| And if there is any Proportion between the Earth's 


demidiameter, and the Sun's Diſtance, it is fo very 
{mall that we are ſtill not able ſenſibly to diſcover 
it (1). /R 
111 IS Theorem is thus demonſtrated, 1. The 
fixed Stars, and ſuperior Planets appear to riſe 
the very ſame Moment in our ſenſible Horizon, 
that they are found by Calculation to do, if we 
were at the Center of the Earth; therefore our 
Diſtances from the Center (or the Earth's Semidia- 
meter) hath 9 to the Diſtance of the 
fixed Stars. 2. If we take the Meridian (or other) 
Altitude of a ſuperior Planet, or any of the fixed 
Stars, with an Inſtrument, we find it the ſame as 
if we had obſerved it at the Center of the Earth: 
Therefore the Semidiameter of the Earth is nothing 
n reſpect of their Diſtance, 3. If there were any 
ach Proportion, the Diſtance of two fixed Stars 
vould appear leſs near the Horizon than at the 
Meridian, where they are nearer the Earth by al- 
moſt it's Semidiameter. 

THIS allo is true in the Sun, whoſe apparent 
Diameter is not perceived greater in the Meridian 
lan in the Horizon, 


Y The quantity of the Pa- Diſtances of the Planets from 
nllax of Mars is determined, the Sun, we have, in effect, ac- 
I M. Cafſini's and Flamſtead's quired the Parallax of the Sun 
(bſervations, to have been ſcarce itſelf, and of the reſt of the Pla- 
jo Sec. when in Oppoſition to nets, and alſo their Diameters 
de Sun, and alſo in his Peri- and Diftances from the Sun 
lon; from whence having and the Earth; of which ſee the 
ſe true Proportions of the Note at the End of this Chapter. 


G 3 BUT 
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BUT the apparent Diameter of the Moon is 
found to be ſomewhat enlarged in the Meridian 
becauſe ſhe is there nearer us, than when ſhe i; 
in the Horizon, almoſt a whole Semidiameter of the 
Earth (m). CHAP 


(m) Here follow the Di- ed Means for determining the 
ances, Periods, Diameters, ſame, as Mr Whiſton has cal. 
Grawvities, and Quantities of culated them from the lateſt 
Matter, in thoſe of the Cele- Obſervations, by Sir 1/aac New. 
ſtial Bodies which have afford- ton's Rules. 


1. Diſtances. 


8 32. ooo. ooo 
Venus 59 oo. 00 
The Earth is diſtant from the Sun, Exgliſb J 81.000.000 | 
Mars Miles, each 5280 Feet 123. ooo. ooo 


Jupiter 424. ooo. ooo 


777. ooo. oo 
2. Periods. 


D. H. M 
Mercury 87. 23. 16 
Venus 424. 17. 49 


The Earth C revolves about the Sun 36 5. 6. 0 


Mars in the — of 686. 23. 27. 
Jupiter 
Saturn 


3. Diameters, 


Mercury 4240 
Venus 7906 
The Earth 7935 


Mars contains in Diameter, Engliſh 4444 
gon Miles. 81155 
aturn 67870 


The Sun 
The Moon. 


4., Denſities, 
The Moon 
The Earth 
The Sun 
upiter 


contains in Denſity, Parts, 
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4 +: CHAP. VIL 
| Of the Subſtance and Conſtitution of the Earth. 


N the preceding Chapters we have conſidered 
four general Properties of the Earth, without 


0 Regard to it's Subſtance or Gonſtitution: It will 
0 Wl therefore be here proper to conſider what kind of 
„body the Earth is, that we may not d& ignorant 
o bow it's Parts cleave or are cemented together: 
o which tho? it ſeem more to belong to Phyſics 3 ne- 


vertheleſs becauſe it renders the Knowledge of the 
Farth more perfect, we ſhall here briefly diſcuſs 
it; leaving the accurate Theory thereof to Natural 
Pbiloſophers. | 


Ld "—__— a 


; 5, Gravities, 


The Moon ogg 
The Earth DN . I 
The Sun contains in Gravity, or quan- 922 9600 
ſupiter tity of Matter, Parts, 208.72 
Saturn - 97-328 
Sun is 24 Parts 
b. The Weight of Bo- NEarth is I 
dies on the Surface & Jupiter is - - - - - - - - -- 1.99 
of tñge . JSaturn is E. 
Moon 1s - - - - - - 0.515 
Sun is 25 ok 
n Earth is -- --- 1 Day 
7. The Time of the Moon is 29 Days 
Rotation about it's 3 18 3. 
F Jupi r urs 
n Mars iss 244 Hours 


Venus iss 23 Hours 
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PROPOSITION I. 


To ſhew of what ſimple or Bilar Bodies the Ear) 
may conſiſt, or be compounded. 


THERE are ſeveral Opinions of Philoſophers 
concerning this matter. The Peripatetics reckon 
four Elements in the Earth and the whole Sublu- 
nary World. ſufficiently known to every one, viz, 
Fire, Air, Water, and Earth. Many of the An- 
tients, as Democritus, Leucippus, &c. were of Opi- 
nion, that the whole World conſiſted of very 
{mall ſolid Particles, which only differed in Mag. 
nitude and Shape. Which Opinion is followed 
by ſeveral of the Moderns ; and ſome time ſince, ! 
des Cartes endeavoured to account for all the Phæœ. 
nomena of Nature upon this Hypotheſis. I 

THE Chymiſts imagine that there are three 
Principles of Nature, viz. Salt, Sulphur, and Mer- 
cury, to which ſome reaſonably add Caput Moriu- | 
um. But there ſeems to me upon a thorough }! 
Conſideration of the Matter (to drop all ambiguous 
terms and quibbles), to be five ſimple Bodies which 
are the firſt Elements or Principles of all things, 
viz. Water, Oil or Sulphur, Salt, Earth, and a | 
fixed Spirit; which ſome call an Acid, and is per- 
haps like the Mereury of the Chymiſts (a). For 

ca) The illuſtrious Sir Jaac proportion to Space, as moſt 
Newton thus explains the true © conduced to the End for 
Principles of Nature. **Itſeems © which he formed them; and 
* probable to me (/ays he) that © that theſe primitive Particles 
God in the Beginning form- % fold, are 1ncompare: 
* ed Matter in ſolid, maſſy, * bly harder than any ) - 2 
hard, ; impenetrable, move- Bodies compounded o them: 
able Particles, of ſuch Sizes even ſo yery hard as never 
and Figures, and with ſuch ; to wear or break in pieces 
+ other properties, ang in ſugh f no ordinary Power being f 
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i js plain that all Bodies, and Parts of the Earth, 
may be reſolved into theſe five elementary Sub- 
ſtances. Nevertheleſs I do not ſuppoſe them to 
differ ſo much in their particular Eſſences, as in 
the Variety of their ſeveral Shapes and Magni- 
des. 
N OF theſe Bodies, mixed after different manners, 
is the whole Earth compoſed ; from which pro- 
ceeds ſuch a ſurpriſing Variety in the Nature of 
Bodies; tho? they are apparently ſimilar (H). But 
ſince the more accurate Explication of theſe things 
belongs to Phyſics, we ſhall ſay no more to them 
here; but handle them at large in another Place. 


PROPOSITION IL 


The Earth is divided into dry and moiſt Paris, or in- 
to Land and Water; io which ſome add the At- 
noſphere. 


THIS is the common Diviſion of Geography. 
But then Water is taken, in a large Senſe, for 
all forts of Liquids and Fluids; and Land for the 
whole dry and conſiſtent Parts of the Globe : whilſt 


„to divide what God himſelf 
made one in the firſt Crea- 
tion. While the Particles 
* continue entire, they may 
* compoſe Bodies of one and 
the ſame Nature and Texture 
in all Ages: But ſhould they 
wear away, or break in pie- nent Particles; compound Bo- 
* ces, the Nature of Things dies being apt to break, not 
* depending on them would be in the midſt of ſolid Particles, 
changed. Water and Earth but where thoſe Particles are 
f compoſed of old worn Parti- laid together, and only touch 
cles, and Fragments of Parti- in a few Points.” MNeavton's 
cles, would not be of the ſame Optics, Pag. 375. | 
Nature and Texture now, () See the Notes below on 
* with Water and Earth com- Prop. 6, and 7. of this Chap. 
: Polgd of entire Particles in 

| both 


the Beginning. And there- 
fore, that Nature may be 
laſting, the Changes of Cor- 
poreal things are to be placed 
only in the various Separa- 
tions, and new Aſſociations 


and Motions of theſe perma- 


a 46 +2 


A 
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both comprehend various Bodies of Different Na. 
tures. To the Earth belong, 1. Sand, Gravel 
Clay, and Mineral Earth alſo Chalk, Minium, 
Oker, Terra Sigillata, Earth of Samos, Bole- Arme. 
niac, and ſeveral other Kinds of Earth. 2. Stones 
of various ſorts. 3. Metals; as Gold, Silver, Cop- 
per, Tin, Lead, Mercury or Quick: ſilver, Ge. 
4. Sulphur, Salt, Nitre, Allum, Bitumen, Vi. 
triol, Antimony, &c. 5. Herbs, Animals, Sc. 

T O the Water belong, 1. the Ocean and Seas. 
2. Rivers and freſh Waters. 3. Lakes and Marſhes, 
4. Mineral Waters, as Hot Baths, Spaw Waters, Se. 

THE Atmoſphere is a ſubtile Body which ſur. 
rounds the whole Globe of the Earth, and in- 
cludes the Air, Clouds, and Rain, Sc. So that 
the Earth is beſt divided into theſe three Parts, 


PROPOSITION III. 


To explain bow the Earth and Water cleave one io a. 
nother ;, and conſtitute the Terraqueous Globe. 


THE Earth, that is the dry Part of the Globe, 
is not terminated by an even and ſmooth Surface; 
but is here and there hollowed into Cavities, and 
in other Places elevated into Protuberances, In the 
Cavities found all over the Earth is contained the 

Ocean or Sea; ſo that this Part of the ſuperficies 

of the Earth is covered with Water, and the other 
Part is raiſed and appeareth above the Waters. 
Theſe Cavities are not depreſſed into an equal hol- 
lowneſs, but are in ſome Places rugged and rocky 
and in others ſunk down into Gulphs and Whirl- 
Pools. Alſo thoſe Places of the Earth which are 
raiſed above the Waters, have in the middle of 
them, as it were, certain Navels or Eminences; 
and ſome Parts are either raiſed or depreſſed more | 


than others, Hence the Water mene Oe 
| Whole 


, . 
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whole Globe is hindred from covering the higher 
parts which appear above the Surface ot the Ocean; 
and are called Iands: Whereof ſome are great and 
others are ſmall. 

BESIDES that continued Cavity or Channel in 
the Surface of the Earth, there are alſo within it's 
Bowels innumerable Openings, Receſſes, Fiſſures, 
Chaſms, Mazes, Swallows, Water Paſſages, and 
vaſt Receptacles; ſome of which are filled with 
falt Water, viz. ſuch as are joined by ſubterra- 
neous Paſſages to the Main Ocean; others wit! 
freſh Water, Rivers and Brooks; in ſome alſo 
are ſulphureous Vapours, and ſmoaking Subſtan- | 
ces. So that Seneca ſeems to be in the right when | 
be fays, That he truſts too much to his Sight, who does | 

nut believe there is a large Quantity of Sea in the | 

bidden Receſſes of the Earth, Nor do I perceive | 

why there ſhould not be much Sea Water receiv- 

ed by theſe ſubterraneous Swallows ; and formed 
_ WH into Bays by Banks or Bounds. And from the fol- | 

lowing Obſervations we cannot doubt, that there | 
are a great many Cavities in the Bowels of the Earth. 
For ſeveral ſubterraneous Rivers are found in Places 
where the Earth is dug to a conſiderable Depth; 
5 is common in Mines. 2. The Depth of the Sea 
i; in ſome Places unfathomable. 3. There are in 
ſeveral Places, Caverns diſcovered near the Sur- 
ace of the Earth. Thus in the Weſt part of the 
Iſland of Hiſpaniola, there is a Mountain of a vaſt 
Height all hollowed within, into ſeveral Dens and 
Openings, in which Rivers ruſh precipitantly with 
luch a violent Torrent and Noiſe of Waters, that 
they may be heard at five Miles diſtance. 4. Se- if 
reral Whirl-Pools are found in the Sea, and called | 
n the Dutch Language Maelſtroom. 5. Earth- 
quakes alſo ſnew that there are ſuch ſubterraneous 
Caverns. 6. Several Rivers hide themſelves under 
lie Earth, as the Niger, Tigris, Sc. 7. Brackiſh 


Fountains 
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Fountains are obſerved in ſeveral Places, moſt of 
which certainly flow from the Sea. 8. In man 
Places the Ground trembles when People walk up. 
on it, as at the Abby of S. Omer in Flanders, and 
in the Province of Brabant upon Peel Marifh, 


COROLLARY 


Hence it 1s evident, that the Opinion of thoſe 
old Philoſophers, who maintained that the Earth / 
at firſt floared upon the Waters, is falſe ; for by | 
this Means there would be no Channels in the Sea, 
but it would be every where of an immenſe Depth. 
Some indeed of the Antients (eſpecially Democritus) | 
are faid to have been of the following Opinion, 
viz. the Waters were formerly mixed with the 
Earth; and that the whole Maſs being perfectly 
fpherical, was ſoft and of an indifferent Conſiſtence 
betwixt wet and dry: But afterwards when the 
Particles of Water were gathered into one Body, 
according to the natural Property obferved in 
Water, the earthly Particles, being ſeparated from 
the watery, came together and were curdled into 
Earth and wrought into Chanels by the Water in 
ſeveral Places. The ſame Hypotheſis is embra- 
ced by many modern Chriſtian Philoſophers, who 
think theſe Words of Moſes (or rather of GOD D 
delivered to us by Moſes) Let the Waters be gather- 
ed together into one Place, and let the dry Land appear, 
ought to be thus underſtood. But the Fathers of 
the Primitive Church thought otherwiſe about this ; 
for they judged that the Waters were ſeparated 
from the earthy Particles [before the Creation] and 
covered the Face of the whole Earth; and ſo oc- JF , 
cupied their natural Place; and then miraculouſly F , 
receded, and uncovered the Earth by the Power 
of theſe Words of Jehovah; and that to this daß 
they are hindred and reſtrained, by the efpecial I 

| Providence 
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providence of God, from flowing back and cover- 
ing the Face of the whole Earth as before; ſo that 
the preſent Conſtitution of the Earth and Sea is by 
them accounted a perfect Miracle. But that there 
is no great Occaſion to think it ſo much a Miracle 
we ſhall prove in Chap. xiii, where we ſhall ſhew, 
that the Inundation of the Waters, or Ocean, up- 
on che adjacent Land, is hindred by the Altitude 
and Conſiſtence of the Earth, which it removed by 
ſome certain Cauſes, whereof there are many, the 
Ocean will ſoon overflow the dry Land and cover 
it: whence there is manifeſtly, no need of a Mi- 
racle in the matter. Neither does the beforemen- 
tioned Opinion of the Antients want it's Defects 
for if the Earth and Water had been once mixed 
into one Maſs; why did not the earthly Particles 
rather ſubſide, and the Waters, being of leſs Gra- 
vity, cover the whole Earth? This they are for- 
ced to aſcribe to a fortuitous Motion and Conjun- 
ction of the watery and earthy Particles. Theſe 
things are ſaid, by the way, to gratify ſome that 
earneſtly enquire into ſuch matters; tho* they do 
not fo properly belong to Geography; which hath 
no Regard to the Opinions of the Antients, nor 


need fly to Miracles in explaining the Properties 
of the Earth (c). 


PROPOSITION IV. 


The Super ficies of the Earth is continued, but not that 
of tbe Waters, 


THE Superficies of that Part of the Earth 
which is raiſed above the Waters, is continued to 
the Superficies of the Chanel of the Sea, and that 
again to other elevated Parts of the Earth. Alſo 


{c) See Dr Woodward's E muy towards a Natural Hiſtory of the 
Earth, &c. 


the 
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the Ocean, Bays and Rivers have one continued 
Superficies; but all Waters have not , for there 
are ſome Lakes whoſe Superficies are not joined 
with that of the Ocean, as the Lake Parime, and 
the Caſpian Sea, &c. | 


PROPOSITION V. 


The Conſtitution of the Earth, far within the Sur. 
face (which is our Habilation) towards the Center, 
is uncertain, 


SOME think that Water taketh up the loweſt 
Place about the Center; butt is more likely that 
dry Earth ſhould occupy that Place (d). Gilbert 

| was | 


that the prodigious maſs of 
matter, whereof this Globe | 
doth conſiſt, ſhould be capable 
of ſome other Improvements, 
than barely to ſerve to ſup- 

port it's Surface? Why may 
we not rather ſuppoſe, that 
the exceeding ſmall quantity } 
of matter in reſpect of the 
fluid Ether, is ſo difpoſed } 
by the Almighty Wiſdom, as 
to yield as great a Surface 
for the Uſe of living Crea- } 


tures, as can conſiſt with the 


(A) The learned and ſaga- 
cious Dr Halley, to account 
for the Changes of the Needle's 
Variation, hath ſhewed a Poſ- 
fibility that the exterior Parts 
of the terraqueous Globe are 
formed inwardly like the con- 
cave Surface of a petrified Shell; 
and the internal as a Nucleus, 
or inner Globe, included with- 
in ours, with a fluid medium 
between, which moves along 
with it, as having the. ſame 
common Center, without ſenſi- 
blyapproaching one Side or ano- Conveniency and Security of 
ther, like the Globe of Saturn * the whole. 
environed with his Ring. © And And tho' without Light 
© tho? (/ays he) theſe included © there can be no living, yet 

Globes can be of very little © there are many Ways of pro- 
Service to the Inhabitants * ducing Light which we are 

of this outward World, nor * wholly ignorant of: The me- 

can the Sun be of Service to dium itſelf may be always lu- 
them; yet fince we ſee all © minous after the manner 

Parts of the Creation abound © our Iues Fatui: The con. 

with animate Beings, why cave Arches may in ſeveral 


* ſhould we think it ſtrange Places ſhine with ſuch a Sub- 


s ſtance 


c 
c 
c 
o 
c 
c 
c 
c 
- 
c 
c 
c 
c 
c 
c 
c 
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was of Opinion that the Body of the Earth with- 
in is nothing but a very hard Loadſtone; and that 
theſe exterior Parts towards the Surface, which 
are penetrated into by digging, and on which 
Herbs grow and we live, are but as it were the 
Bark and Cruſt of the Earth, and the Seat of 
perpetual Generation and Corruption. The Opi- 


| nion of Des Cartes is not much different from this; 


fr he believed there were three Strata in the Bo- 
dy of the Earth of divers Conſiſtences. The firſt 
and innermoſt poſſeſſing the CEnter, the ſecond 
of a denſe and opake Nature, conſiſting of the 
minuteſt Particles; the third (being replete with 
Men and Animals) he ſuppoſes to be compound- 
ed of Particles not ſticking ſo cloſe together. 

NEVERTHELESS, tor want of Obfſer- 
vation, we cannot affirm any thing for Certainty 
in this Matter ; and tho? it be true that in ſeveral 
ſubterraneous Places, there is a glowing Hear, 
and that Smoke and ſulphureous Fumes are ex- 
haled from ſeveral hot Baths : and alſo tho* Thurn- 
heuſer affirms, that he found by Experience that 
the nearer they digged to the Center of the Earth, 
there was the leſs Water in Mines; yet we are (till 
n a Doubt, and cannot politively depend upon 
tis particular Obſervation. | 


* ſtance as inveſts the Surface 
' of the Sun; nor can we, with- 
' out a Boldneſs unbecoming a 
' Philoſopher, adventure to aſ- 
' fert the Impoſſibility of pe- 
' culiar Luminaries below, of 
which we have no ſort of 
Idea. 

Thus have I ſhewn a Poſ- 
' ſibility of a much more ample 


Creation than has hitherto 


© been; and a Notion not ſo 
* much as ſtarted in the World 
© before.” | 

Thus far Dr Hally. How 
he accounts for the Variation of 
the Needle from this Hypothe- 
ſis ; See the Notes upon Chap. 
38. Prop. 4. of the Comparative 
Part, or Phils. Tranſa 9. N? 
148. Pag. 208. and N? 195. 


Pag. 564. 
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PROPOSITION VL 


The Conſiſtence or Coberence of the Particles of the 
| Earth is from Salt. TN 


THE artificial Separation of the Particles of 
Bodies demonſtrate, that in the Compoſition of the 
whole there is a certain kind of Salt which is more 
abundant in harder Bodies, as in Metals, Stones, 
Sc. (a few oily Subſtances only excepted) (9. 
And that all folid Bodies are concreted' by Salt, 
is manifeſt from the artificial Petrefaction of thoſe 
that are ſoft, to any Degree of Hardneſs by it, 


e) Tho' moſt ſorts of Bo- 
dies are replete with ſaline and 
vitriolic Particles, ſuch as may 
in ſome means contribute to 
their Coagulation and Conſo- 
lidation; yet the primary and 
naturally indiviſible Corpuſcles, 
of which the Particles of all 
Bodies are compoſed, are not 
connected by ſalt or hooked 
Atoms, as ſome imagine; nor 
glewed together by Reſt, Which 
is an occult Quality or nothing, 
nor ſtick together by conſpirin 
Motions, but rather cohere — 
are united by mutual Attraction. 
So that the ſmalleſt Particles 
of matter may cohere by the 
ftrongeft Attractions, and compoſe 
bigger Particles of weaker Vir- 
tue ; and many of theſe may co- 
here, and compoſe bigger Parti- 
cles whoſe Virtue is ſtill wea- 
ker. See Newton's Optics, pag. 
370. | 

OR Particles of Bodies 
which touch oneanother in large 


Superficies's, by aſtrong mutual 


Attraction of their Parts, com- 
poſe a Body very hard; and if 
theſe Particles are not ſo ſtrong- 
ly attracted or entangled with 
each other, the Body will be 


brittle ; if they touch one ano- | 


ther in leſs Superficies, the 
Body is not ſo hard, but yet 
may be more ſolid; if they only 
approach each other, without 
ſlipping one under another, the 
Body 1s Elaſtic, and ſprings to 
it's former Figure; if they flip 
under each other the Body 1s 


ſoft, and eaſily yields to the 
ſtroke of the Hammer ; if they 


ſcarce - touch one another the 
Body is crumbling, or ſuch whole 
Parts may be eaſily ſeparated ; 
if they are (mall, round, ſlip- 
pery, and eaſily agitated by 
Heat, the Body is fluid; if 
theſe Particles are of an uneq 


Superficies, and hooked or en- 


tangled one with another, then 


is the Body flexile or pliant, 


&c. See Dr Clarke's Notes ups 
on Rohault's Phyſics. 


Y 
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c that if Salt be ſeparated from Bodies, their 
Particles will no longer be cemented ; but” they 
will become Powder, which cannot be brought 
to a Coherence without the Admixture of ſaline 


Particles. 


talline Earths (F). 


The indefatigable Dr 
Vudwara, in his E/ſay towards 
Natura! Hiſftory of the Earth, 
ralonably ſuppoſes all theſe 
Commixtures of the Particles 
of Bodies in the Strata of the 
Lirth, to proceed from thoſe 
range Alterations that were 
wery where made in the Ter- 
trial Globe at the Deluge, 
when the whole Globe was 
llſolved, and the Particles of 
tone, Marble, and all other 
vid Foſſils diſſevered, taken 
into the Water, and there 
uſtzined together with Sea 
wells, and other animal and 
ſegetable Bodies : that at length 
il theſe ſubfided from the Wa- 
&, according to the Nature of 
itir Gravity; the heavieſt Bo- 
2 87 then thoſe that were 


I - 
— — 


PROPOSITION VII. 


Various kinds of Bodies are ſeveral ways mixed fo- 
gether in the Globe of the Earth. £ 


IN Mines there are found Particles of Gold, 
silver, Lead, Sc. not gathered into a Maſs and 
ſeparate from others; but ſometimes mixed a- 
mong themſelves, and ſometimes with uſeleſs 
Earth, in ſuch very ſmall Particles that the beſt 
Judges in Metals cannot at firſt Sight diſcover 
what ſort of Mineral is contained in ſome Me- 
Alſo in the Fields, Sand 1s 


ſometimes 


lighter; but all that had the 
ſame Degree of Gravity ſettled 
down at the ſame time; ſo 
that thoſe Shells, or other Bo- 
dies, that were of the ſame ſpe- 
cific Gravity with Clay, Chalk, 
Sand, &c. ſunk down together 
with them, and ſo were in- 
cloſed in the Strata of Chalk, 
Clay, Sand, or Stone, which 
their Particles formed ; that at 
the general Subſidence, Metals 
and Minerals, as well thoſe 
which wereamaſled into lumps, 
as thoſe which continued aſun- 
der, and in ſingle Corpuſcles, 
ſunk down to the Bottom along 
with Sand, Coal, Marble, Sc. 
and ſo were lodged with the 
Strata which the Sand, Sc: 
conſtituted. That all the metal- 
lic and mineral Matter which 

Ea 1 
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times with Salt, &c, Not long ſince at Amſterdan, 
when the Earth was digged up to the Depth of 
two hundred thirty two Feet to make a Well, 
theſe kinds of Earth were gradually diſcovered, 
Firſt ſeven Foot of Garden Mould, then nine 
Foot of black combuſtible Earth, which is called 
Peat, (not like that they properly call Dutch Turf) 
then nine Foot of ſoft, Clay, then eight Foot of 
Sand and four of common Earth, then ten Foot 
of Clay, and again four of common Earth, next 
that ten Foot o: ſuch Sand as the Foundations of 
the Houſes in Amſterdam are laid in, then two Foot 
of Clay, next four Foot of white Gravel, then 
five Foot of dry Earth, and one Foot of Mug, 
again fourteen Foot of Sand, then three Foot of 
ſandy Clay or Mire, afterwards five Foot of Sand 


mixed with Clay, and next four Foot of Sand | 
mixed with little Sea-Shells, then there was a | 
Stratum of Clay one Hundred and two Foot deep, 
and laſtly thirty one Foot of Gravel, where the | 


Shaft was finiſhed, 


is now found in the Fiſſures, 
or perpendicular Intervals of the 
Strata, was originally lodged in 
fingle Particles among the Sand, 
Se. having been detached and 


others depreſled, 
Means all the Inequalities of 


Mountains, Vallies, Iflands, 


SEO r. II. 
ſometimes mixed with Clay or Lime, and ſome. 


ted Strata, ſome elevated and 
by which 


the Globe, Fiſſures, Grotto's, 


drawn thence by little and little 
by the Water, which continual- 
ly pervades the Strata; and 
that Trees, which are found in 
great Plenty in Moſſes, Fens, 
orBogs, were depoſited there by 
the Deluge; ſo that the preſent 
Earth was formed out of this 
promiſcuous mixed Maſs of 
Sand, Earth, Shells, and Me- 
tals, and of broken and diſloca- 


the Chanel of the Sea, and all 
others, were formed, and that 


the whole Terraqueous Globe 


(with all it's Materials) was, at 
the Time of the. Deluge, put 
nearly into the Condition that 


we at this Day behold it. See 


Waedward's Eſſay, or Phillſi 


fophical Tranſaction. No 217. 


„ 
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PROPOSITION VIII. 


The Cavities of the Earth, and the external and in- 
ternal Diſpoſition, or Situation of it's Parts, are 
not perpetually the ſame, but different at different 
Times. 


THE Sea not only makes many Devaſtations 
and Changes in the Parts of the Earth, by ſome 
of it's Paſſages being ſtopped, and others more 
opened; but alſo that ſpirituous and ſulphureous. 
dubſtance which here and there lies hid in the in- 
terior Parts, when it begins to heat and evapo- 
rate, impetuouſly ſhakes the exterior Parts of the 
Earth, raiſing them up, as is uſual in Earthquakes, 
And it is probable the like Eructations may of- 
ten happen in the more interior Parts of the Earth; 
which for the moſt part we have no Notion of. 

WE ſhall treat of the mutual Changes of Land 
nd Water in Chapter 18, hereafter, 


The Terraqueous Globe is divided into 


W {71h whoſe F covered with Water, or raiſed a- 
lurface is bove the Waters ; and into Water. 


THE Superficies of that Part of the Earth 
bar nich appeareth above the Waters, is, by the In- 
ode trflux of the Sea thus divided, "of 


l. INT O large Continents, or great Iſlands, \ 

mich we ſuppoſe to be four, en 

| North by 

the Hyperbo- 

rean Frozen 

and Tartaric 
Ocean. 


Ha 4. The 


Q.. 


* 
—— * 
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Eaſt by the 
1. The Old ¶ Europe 5 and is | Pacific and 
World which 4 Afia and >bouned Indian Ocean. 
containeth - {| Africa Yon the | South by the 
| e | | Southern Oce- 
| an. 
Welt by the 
| Atlantic, or- 
| Weſtern Oce- 
Lam. 
North by 
Davis's 
Streights, 
| Eaſt by 
the Allan. 


2. The New C Nortb ) & | tic Ocean, 
I is bound j South 
World which 2 and 85 L >a che? ws 


2 - - CSouth | Streights. 


of Mage. 
| lan, 
Weſt by 
the Pacific | 
Ocean. 

3. THE Arc Continent, or Groenland, is ſur- 
rounded on every Side with Seas and Streights, 

4. THE Antarctic Continent, or Terra Auſiraiis 
MY | 


II. 1 NT o Peninſula 8, or Cherſonefuſſes, which 
are Parts of theſe Continents, | 


Of which ſome £ Africa. 
are of a round Fi- | [North and South America] 
gure, whoſe Lon- I Peloponneſus, or the Morea in 
gitude and RR Greece, Taurica Cherſoneſus, or 
tude are almoſt | Crim Tartary. 
equal, as —— {| Cambaya or Guzarat: ER | 
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[Cher ſoneſa d'or, or Malacca in India. 
a e. or Julland, contiguous to 
longof which | Corea contiguous to Tartary. 
there are ma- California, Tucatan, the Cher ſoneſus 
m l of Romania. 


Ionia [as Smyrna] Cnidus and Mindus: © 


| Italy, Greece, and proper Achata. 
Spain, Aſia minor, and Arabia, 

Others which | Norway, with Sweden, and Lap- 

are almoſt like } land. 

Peninſula's, which Patagon near the Streights of 

are - —— | Magellan and New Guinea. 

Indoſtan, Cochinchina, New Bri- 

L tain, Monopatapa, &c. 


III. INT O Iſlands of which there are three 
Claſſes, viz. 


Britain 2 ay 
adagaſcar 
E x: Ele- * Japan | Na 


ven] very < Iceland * Nova Zembla 
large ones | James Iſland] Newtoundland] 


U Sumatra California. 
Sicil Java | „ 
Fo guar, Ir XP Celebes CO 
8 1 Hiſpaniola | Candia 1225 * 
n ee | Sardinia | 


[ Gilolo, Amboina, Timor, among the 
| Indian Iſlands N 
F 4 [Nine] 4 Corſica, Majorca, Cyprus, Negropont, 
; leſſer ones in the Mediterranean 
Zealand in Denmark, and Jamaica in 
| the Gulph of Mexico, 


Fes the Notes upon theſe Words in the next Chapter. 


8 3 


Very 
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1. The moſt remarkable Solita 


| | ones, are Rhodes, Malta, 
a. RES ; Lemnos, St Helena, St Thomaz, 
] 
which we rec-Y 1 _— F Cluſt 
ben 2, The note uſters of Iſlands 
cg which lie near one another in 
great Numbers are 


The Canary Iflands The Molucca and Ban- 


The Azores ' dana Iſlands 

Cape Verd Iſlands The Philippine Iſlands 

The Antilles The Ladrone Iſlands 

The Maldivia Iſlands Thoſe in the Ægean Sea 

The Comoro Iſlands The Britannic Iſlands 
The Iflands of Solomon. 


IV. Ibmus's or narrow Necks of Land. 


That of Suez, between Africa, and Aſia. 
That of Corinth, joining the Morea to Achaia, 


That of Panama, in America, longer than any of the 
reſt, 


That between Jutland and Holſtein, 
T hat joining Malacca to India, 


SECT. 
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8 R E T. III. 


In which the Conſtitution of the Eartb, or the 


dry Part of the Terraqueous Globe, is explai- 
ned, in four Chapters. 


C HFA P. VIII. 


Of the natural Diviſion of the Earth into Parts by the 
circumfluent Ocean. 


HAT we ſhall exhibit in this Chapter, con- 
cerning the Diviſion of the Earth, and that 
in Chap. xv. about the Diſtribution of the Sea, will 
be of great uſe to young Students, for underſtand- 
ing, and remembring the Bonds and Situation of 
the ſeveral Countries on the Earth's Superficies: 
wherefore theſe two Chapters ought to be read 
throughout with great Attention, and compared 
with Maps, or the artificial terreſtrial Globe. We 
laid before, in the preceding Chapter, that ihe 
Terraqueous Globe, as to it's conſtituent Parts, 
may be beſt divided into a Body of a firm Con- 
ſiſtence as Earth, and a fluid matter as Water; to 
wich may be added the Atmoſphere as a circum- 
ambient Fluid or Covering. 

IN the firſt Place, we ſhall treat of the Earth, 
or that Part of the Globe which hath Conſi- 


ſtence. 
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PROPOSITION I. 


Part of the Earth is covered wilh Water, and Part 
of it is raiſed above the Superficies of the Water, 
and ſurrounded thereby. 


THE Truth of this Propoſition is manifeſt from 
Experience. Nevertheleſs there are ſome Places 
which are now and then covered with Water, and 
at other Times dry and conſpicuous, as the Iſlands 
near Norway, Scotland, and other Countries, to | 
which may be added Sand-beds or Shelves, and Sca- 
ſhores; but becauſe theſe are ſo ſmall in compa- 
riſon of the reſt, we ſhall take no notice of them 
at preſent. Nor ſhall we trouble our ſelves here 
with diſputing whether the greater Part of the 
Superficies of the Globe be taken up by Land 
or Water, but leave it to be diſcuſſed in Chap. 
xviii, and conſider here only the apparent Parts of 
the Earth which we call ſands, | 


PROPOSITION II. 


The Parts of the Earth, which are raiſed above 
the Waters, are not always joined together by one 
continued Super ficies, but often ſeparated one from 
another, and formed into Iſlands by the Interflux of 
the Sea. | 


THESE may be diſtributed into five Claſſes, 
viz. Plats of Land, or Iſlands, that are great, and 
Continents that are greateſt ; ſome ſmall, and others 
that are ſmalleſt; and laſtly ſome of a middle 
Size. 1 | 

WE ſhall treat of the Origin, and Cauſe of theſe 
Iſlands in the proper Place, Chap. xvili, 


LHO: 
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TH O' all the ſeparate and apparent Parts of 
he Earth ought to be called ſands, becauſe an 
land is nothing but a Part of the dry Land every 
here environed with Water; yet, in the common 
Way of ſpeaking, this Word is ſeldom uſed to ex- 
preſs theſe large Tracts of Land whoie Boundaries 
y the main Ocean, (by reaſon of their vaſt Ex- 
nt) are not ſo perceptible. Such as thoſe are 
frequently called the Terra firma, or great Conti- 
wits, which peculiar name they ought to be di- 
| tinguiſhed by on account of their Magnitude, in 
| WH pct of the reſt of the Iflands, which are very 
X (mall in compariſon of them. Therefore we ſhall, 
in what follows, call them the Terra firma or great 
| WH Continents. But the word Continent is frequently 
ud to expreſs ſeveral Parts of the Terra firma as 
> WH vellas the whole. And ſometimes it is taken 
| WM friftly for a Part of the Earth, on no fide conti- 
. WH cuousto the Sea: Or in a large Senſe for a Country 
founded by the Sea on one fide, and on the other 
joined to a large Tract of the Terra firma. It is 
1lſo often taken in general for a Part of the Earth 
pined to another, whether by a large or a narrow 
Tract of Land. In theſe Senſes the Word Continent 
differs from that in which it is frequently uſed to 
expreſs large Iſlands. 


PROPOSITION III. 


Theſe large Tracts of Land, Continents, or Terra fir- 
ma, (which you will pleaſe to call them) are accoun- 
ted four in Number. 


1. THE old World. 2. The new World, or 
W nerica, 3, The Northern Continent, or Terra 


Arctica. 4, The Southern Continent, or Terra 
ral. 


0: . 1. 7E 
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1. THE Old World (being the moſt famous of 
the four, which we inhabit, and which was on! 
known to the Ancients) is divided, by the Sei 
into two Parts, which are only joined one to a. 
nother by a ſmall neck of Land, whereof one i; 


Africa; while Europe and Aſia jointly make the | 


other. It is thus environed by the Ocean. 

ON the North by the cy or North Sea, the 
bite Sea, and the Tartaric Ocean, 

ON the Eaſt by the Great South Sea and Pa. 
cific Ocean. 

ON the South by the Indian Sea, the Southern 
and Athiopic Ocean. 

ON the Weſt by the Atlantic Sca. 


THE aforeſaid Diviſion of this Continent al 


made by the Mediterranean, and Arabian Gulph or 


Red Sea, The Diſtance of cheſe cwo Bays, or the 


Breadth of the intervening i ract of Land being 
about 40 German Miles; ſo that Africa would 


have been an entire Terra firma, and numbered} 
among the Continents, but for this ſmall I 
THE Old World is not far diſtant from America! 


in the Eaſt about the [ /uppo/ed] Streights of Anian 


[or Uries,] if there be ſuch ; but the leaſt [known] 
Diſtance of Europe from America is between Nor. 


way and Newfoundland. 


T HE Diſtance between the Old World, and | 
the Arctic Continent is ſhorteſt about the [Icy Sea]; 
alſo the Qld World is not far diſtant from the South? 


Continent about New Guinea, 


2. YH E New World, or America, thus encom- 


paſſed by the Ocean. 


ON the North we are in Doubt whether there 


be Sea or Land beyond the S!reights of Davis. 


= 


Ocean. 


ON the South by the Magellanic Streigbis. IN 


ON the Eaſt it is bounded by the Allan 


— 1  —_— — — 
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f ON the Welt by the Pacific Ocean. 

y THE New World is alſo nearly divided into 

a wo Iſlands at Panama and Nombre de Dios, where 

he Atlantic and Pacific Ocean are hindred from 

5 necting by a very ſmall Ridge of Land. 

e AMERTCA is not far diſtant from the Old 
World about the Streights of Anian [or the Sea of 

c 7apan] ; and not far again from the Arctic Continent 
it Davis's Streigbis, and ſeparated from the South 

4. Continent only by the Streigbis [of la Maire] and 
the Magellanic Sea. 

7 THE Arctic and Antarctic Continents are every 
where environed with Sea, the former [as is ſuppoſ- 

i with the North Sea at the Streigbts of Davis, 

1 Wl {Uries or] Aman, [and the Icy Sea]; the later with the 


or Wl Suuth Sea, Pacific and Indian Ocean, and the Streights 
he of ls Maire]. 


3. THE Arctic Continent is not far diſtant from 
ed JW the Old World [at the Icy Sea], nor from America at 


„Davis, Streigbts; but it is ſeparated from the South 
Continent by a vaſt Interval. 
ul 4, THE Antaritic Continent is not far removed 


tom the old World at the Peninſula of New Guinea, 
41 ad ſeparated from America by the Streights of Ma- 
”J elan [and la Maire], | 
* BUT we have not been able to find for certain 
un I vhether the Old World, America, and the Northern 
MY ntinent, be each of them encompaſſed with Sea, 
Ind ſeparated one from another; tho? it be very 
probable that they are, by reaſon of the ſeveral 
Js and Entrances of Streights that run in from 
ere te Ocean to the Landward. Only the Southern 
Caninent hath been actually failed round, and 
lierefore is certainly known to be environed on 
al fides with Sea, and therefore ſeparated from 
VI reſt. But this has not yet been done by the 
1 I other 
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other Parts; for men have not failed about the 
Old World much further than the Streigbis of Wii. 
gats, tho” the whole Weſtern, Southern, and Ori. 
ental Shores have been viſited, and there is but: 
ſmall Part of the North [ Eaſt] Coaſt that remain 
to be diſcovered (a). America alſo hath been failed 


(a) All the Attempts made 
by the Europeans to diſcover a 
North-Eaft-PaſjJaze to the Ori- 
enta] Countries have been hi- 
therto unſucceſsful. The Rea- 
fon was formerly thought in a 


great meaſure owing to the 


Diſcoverers not ſteering their 
Courſe near enough the North 
Pole; being either miſled by an 
Opinion, that that Part of the 


Sea which lies betwixt Nova 


Zembla, and the Continent of 
Tartary, had been paſſable ; or 
that they might have coaſted it 
along the North of Nova Zembla 
and Tartary, till they had enter- 
ed the Streights of Fe/ſ5, which 
could never be effected by Rea- 
ſon that moſt of theſe northern 
Coalts are frozen up man 

Leagues from the Shore, eſpe- 
cially in the Winter, tho” in 


the open Sea it is not ſo, even 


under the Pole itſelf ; unleſs, 


for Example, upon the Approach 


of the Summer when the Froſt 
breaketh, and the Ice, which was 
congealed near 40 or 50 Leagues 
from the Shore, goes off from 
the Land and floats up and 
down in the Sea; whereby ſe- 
veral have been forced to quit 
their Defign and ftand back for 
their own Country. See Philoſ. 
Tranſ. No. 118. Pag. 417. Big 
with this laſt notion our Caun- 
try-man Capt. Jobn Mood, the 


round 


lateſt Adventurer who attempt. 
ed the North-Eaſt Paſſage, in 
the year 1676, ſteered diredly 
NE from the North Cate of 
Norway, in order to fall in 
between Greenland and Nye 
Zenbla; but he could find no 
Sea or Inlet between thoſe 
Countries; on the contrary, he 
obſerved the Ice to adhere in- 
movably to the Coaſt of Nu 
Zembla, and that all the Englij 
and Dutch Pilots had been mil: 
taken in their Conjectures of 
an open Sea thereabouts, for he 
could paſs no further this Way 
than to the 76 Degr. of Latis 
tude, on account of the lee, 
which muſt have then taken up 
ſome Centuries to thaw. He 
concludes therefore, that Green: 
land and Nova Zembla mult bg 
the ſame Continent, by Reaſon 
there was no Current found 
there, but only a ſmall Tide 
which | riſes about eight Foot, 
and ebbs back again. And itil 
ſhould be admitted, #2 the cons 
trary, that the Continent of. 
and Americaare ſeparated by the 


Ocean, yet we may now ref 


ſatisfied that the Difficulties tg 
be met with in a North-Eal 


Paſſage are not be ſurmoun# 
ed, and poflibly will never bi 
attempted again. Salmon Pri 
ſent State of all Nations, Ya 


II forbed 


6. Pag. 380. 
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ound except a Part of the Northern Shores, on 
iccount of the Uncertainty of the Streights and 
other Difficulties. This therefore is the Situation 


of the four Continents. 


PROPOSITION IV. 


| 77 enumerate the great Iſlands diſperſed over the Sur- 
face of the Terraqueous Globe : viz. 


[[ forbear co enlarge upon an 
Account given us lately, as ad- 
ices from Muſcovy, of an Ex- 
pedition entered upon, under 
the Command of one Capt. Ber- 
ring, to find out this Nor th-Eaſf- 
Page, whoſe Voyage is now 
ad to be Printing at Moſcow ; 
which he affirms, that there 
a free and open Sea to about 
lteNorth-Eaſt Point of Tartary, 
ad believes it to be likewiſe 
open to the Sea of China, or, as 
lome Geographers call it, the 
dea of Japan.] 

e) Whether Japan be an 
lead or annexed to the Land 


1. BRIT AIN, comprehending England and 
ſtland, is ſuppoſed to be the greateſt of thoſe com- 
monly called Iſlands (thoſe in the preceding Pro- 
poſition excepted). It lies betwixt Europe and A. 
nerica, near France and Flanders, It is furrounded 
by the Atlantic Ocean, and it's Form is oblong. 

2, F AP AN, in Maps and Globes is repreſented 
of a leſs Magnitude than it ought to be; for they 
that have been there affirm it to be larger, or at 
laſt no leſs, than Britain (b). It lies eaſtward of 
Aja not far from China. It is ſurrounded by the 
Pacific Ocean, and is of a curve Figure. 

z. LUCONTA, which is alſo called, from it's 
Metropolis, Manilba, is the Principal of the Philip- 


of Je, the Inhabitants of 
both Countries doubt; becauſe 
vaſt and inacceſſible Mountains 
interpoſe, which hinder the 
Communication. Neither doth 
it as yet clearly appear, whe- 
ther this Land of 7% is a 
Part of Tartary, or whether it 
is by an Arm of the Sea divid- 
ed from it. The Chi neſe affirm 
that Tartary runs 300 China 
Leagues beyond their famous 
Wall ; ſo thatif we follow them 
the Country of 7e/i, and alſo 
Fapan, may ſeem not to be 
Iſland but annexed to Tartary. 
Phil:f. Tranſ. No 118. 


pines, 
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Pines, which are the furtheſt, of the Oriental Iſlands 
on the Borders of Aſia. Some will have it to * 
larger than Britain; but they who have been there 
fay it is ſomething leſs. It is encompaſſed by the 
[great South $ta,] and is of a curved oblong Figure, 
with many Inlets and Windings. 

4. MADAGASCAR, or the Iſland of $; 
Laurence, lies on the eaſtern Shore of Africa not 
far from the Streights of [ Babelmandel or] the Red 
Sea. It is environed by the Indian Ocean (all the 
Sea between Africa and India being now called by 
that Name). It's Form 1s oblong. 

5. SUMATRA, thought by ſame Geogra- 
phers to be the Taprobana of the Ancients, lies near 
the Borders of Aſia among the [Sunda I/lands] not 
far from the Peninſula of Malacca (c). It ſtretches 
to a great Length, and is ſurrounded by the Indian 
Ocean. 

6. BORN EO is ſituated in the Indian Sea, not 
far from Sumatra: it's Form is almoſt round. There 
is a great Difference among Authors about it's Ex- 
tent; ſome make it's Circumference to be about 
2100 Miles, and will have it to be the greateſt 
among the Indian Iflands : others but about 300. 

7. ICELAND, Part of which is ſituated in 
the Temperate, and Part in the Frigid Zone, be- 
twixt Groenland, and Norway, is encompaſſed by 
the Northern Ocean and it's Form is oblong. J 

8. NEWFOUNDLAND is an Iſland adjacent to 
Canada, in North America, It is ſomething larger 
than it is ſhewed in our common Maps. It is en- 
vironed by the Northern Ocean, and receiveth the 
Sea in at a great many Creeks, | 


11 
(e) Not Sumatra but Ceylon called by the Indians Tenerafin, | 

is thought, by all modern Geo- i. e. A Land of Delights, as 
graphers, to be the Taprobane it was repreſented by the 
of the Ancients, And it is ſtill Ancients. 4 
9. [F AMES © 
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9. [JAMES's or Cumberland's Iſland] lies in the 
Northern Ocean near the Artic Continent, between 
Davis's and Hudſon's Streights. I have not found 
in any Map before that of Viſcherus, printed in 
1594. It is a large and of an oval Figure. 

10. NOVA Zembla is ſituated between the Ardtic 
(intinent and the Land of the Samoieds and [ Oſtiacs]. 
t is bounded on the North by the Icy and ¶ Mu ſco- 
nan] Sea, and ſeparated from Europe at the Land 
of the Samoieds by the Streights of Waygats (d). It's 
Form is oval. 

11. CALIFORNIA may be added to theſe « 
{it be an Iſland, and not a Part of America (e). 
The Dutch found in a Spaniſh Ship a large Geogra- 
jlical Map, in which California was repreſented as 
n /[and not contiguous to America, but ſurrounded 
ich the Sea. 


ot „% Mr Witſen tells us, in 
re D Tran. No 101. Pag. 3. 
That he had received out of 
Muſcovy, anew Map of Nova 
" Zembla and Waypats, as it 
had been diſcovered by the 
" exprels Order of the Czar ; 
"by which it appears, that 


Vos Zembla is not an Iſland, 
Ci © 5 hitherto believed, and that 
by che Mare Glaciale is not a 

" Sea but a Bay.” Tho? Mr 
of ſihen himſelf ſeems to be of 

IM contrary Opinion afterwards, 
et another Tranſaction No 193. 
en- l 494. where he ſays. © I 


" formerly thought Nova 
"IM" /:n4/2 a Continent ; but I 
have fince been better in- 


"W formed. Therefore fince no 
fin, FF Ships have failed beyond it, 
as 


it may be both joined to the 


the f * and extended to 
e Pole, for ought we can 
S cover.“ * 


(e) Gemelli tells us, that 4 
Provincial at Manilha, in the 
year 1697. Thought Cali- 
«« fornia a Part of the Conti- 
« nent; becauſe ſome Fathers 
„ of the Society having gone 
* to the Mouth of the Streights 
©* which is 60 Leagues over, 
% and run many Leagues up it, 
« found at laſt that there was 
« but very little Water in the 
« Chanel, and could go na 
« further; by which he gueſ- 
„ ſed, that long Bay had no 
« Communication with the 
«© Northern Sea to make Ca- 
« /ifornia an Iſland.” Collect. 
Voyages and Travels. Vol. 4. 
Pag. 420. Father En/ebius 
Francis Kino is alſo of the ſame 
Opinion, as is underſtood from 
his Map communicated to the 
Royal Society, Anno 1708. Ne- 
vertheleſs it is generally repre- 
ſented in out Maps as an Iſland. 


PROPO- 
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PROPOSITION v. 


To enumerate the Iſlands of a middle Size ſcattere 
over the Surface of the Globe: viz. 


1.3 AV A, one of the Sunda Iſlands betwixt Afi 
and New Holland, 1s repleniſhed with every Thing 
fit for human Life, and is a perfect earthly Para. 
diſe. It is ſurrounded by the India Ocean; and 
it's Form is oblong. | 
2. CUB A, one of the Antilles, betwixt Florida 
and New Spain, i is encompaſſed by the Atlantic Ocem 
at the Entrance into the Gulpb of Mexico. It's Form 
is oblong. . 

3. HISPANIOLA lies to the South of Cubs, 
and is almoſt as large. It is ſurrounded by the 
North, or Atlantic, Sea, where it flows into the 
Gulph of Mexico. It is of an oval Figure, with ſe- 
veral Notches in it. h ö 

4. IRELAND heth near Britain, towards An- 
rica. It is environed by the North Sea; and it: 
Form is oval. 

5. CANDIA in the Mediterranean, near Greece 
is of an oblong Figure. | 

6. SICILY lies in the Mediterranean, near a 
It's Form is [ ſomewhat Triangular.] 

7. CEYLON, near the furtheſt Promontory df | 
Cormandel in India; is ſurrounded by the India 
Ocean, and is of a round Figure. Barrius wil 
have this to be the Taprobana of the Ancients. } 

8. MINDANAO, one of the Philippine I/lan# 

in the Pacific Ocean, is of an oval Figure. a 

9. SARDINIA lies in the Mediterranean. Ii 

Form is oblong. 

10. CELEBES, an Ifland not far from Borel 

is encompaſſed by the Indian Ocean ; and 1 is of 
oblong Figure, | 

I 11. FRIE 5 


CHAP. 8, of Untverſal Geography. 1 13 
| 1:1, FRIESLAND, not far from Iceland, may 
ſo be referred to this Claſs, 


PRO POSITION VI. 
0, enumerate the ſmall Iands in the Globe's Superficies: 


VIZ, 


1. GILOLO, one of the [ Molucta Iſlands] is 
ſurrounded with the ¶ great South. Sea] and ſhaped 
ike a Horſe- Shoe. 

2. TMB O INA, not far from Gilolo in the ſame 
Ocean; is of an oblong Figure. 

3. TIMOR, an Iſland adjoining to [ Arnhems 
Land in] the Continent ; it is one of the [Sunda 
Handi] and it's Form is round. 

4 JAMAICA, one of the [ Antille,] in the 
Gulph of Mexico, is of an oblong Figure. 

5. ZE L AND, an Iſland in Denmark between 
Juland and Gotland. It is ſurrounded by the 
North-Sea, as it flows into the Baltic, and is of 
around Figure. = | 

b. NEGROPONT; near Greece in the [Ar- 
tbipelago], is of an oblong Figure. 

7. MAJOR CA, in the Mediterranean, near 
pain, is of a quadrangular Figure). 

8, CORSIC A, [near Sardinia] in the Mediter- 
mean, [is of an oval Figure], | 

9. CY P RUS, not far from the leſſer Aſia in the 
= Mediterranean; is alſo of an oval Figure. 
io. ISABEL LA, one of Solomon's Iſlands, in 
ie Pacific Ocean. | 
= [HERE are ſeyeral other Iflands that might 
e referred to this Claſs, but we ſhall conſider 
* em among the following. 


EN 


114 The Abſolute Part SECT, III. 


PROPOSITION VI. 


There are almoſt an innumerable Multitud#. of ver 
little Iſlands diſperſed over the Surface of the 
Globe; among which theſe following deſerve a par. 
ticular Conſideration. 1. The celebrated Solitary 
ones. 2. Thoſe that are collected into Cluſters, and, 


for their Affinity to one another, included under on: 
Name. 


THE moſt noted Sohtary Iſlands are, Thoſe, 
in the Mediterranean; viz. Rhodes, Malta, Yvica, 
Minorca, Scio, Cephalonia, &c. 

THOSE in the Atlantic Ocean between Africa 
and Braſil, St Helena, well know to Mariners, 
Aſcenſion Iſle, S. Thomas's 1ſle, lying in the Equator, 

MADER A which lies off the Streights of | 
Gibraltar, towards America. | — 

ZOCOTR 4 lying before the [ Streigbis of Ba- 
belmandel}. | 

GOTL A ND lying in the Baltic. 

PAR ADON, ſuppoſed by the Portugueſe Sai. 
lors (as Linſchoten relates) to lie about a hundred 
Miles Weſt of the Canaries, hath this peculiar Pro- 
perty, that it is ſometimes perceptable, but for the 
moſt part inviſible; ſo that ſeveral Geographers | 
diſpute it's Exiſtence. They tell us it's Fields are 
green and fertile, and that the Inhabitants are 


GW 


Chriſtians, but they know not from what Nation W 


they are deſcended, or what Language they uſe. 
The Spaniards once made a Voyage from the Ca- 
naries to ſeek it, but could never find it: There- 
fore ſome have thought it to be an Illuſion, or 
Apparition; others will have it to be ſeen only 


ſome certain Days of the Year, and at other 


Times to be covered with a Cloud. The whok | 
Story ſeems to me fabulous and fooliſh. = | | 
FLOAT: 


cur. 8. of Univerſal Geography. its 
| FLOATING IMands ought alſo to be rec- 
koned among theſe, for which ſee Chapter xvili. 


PROPOSITION VIII. 


70 numerate the Cluſters of Iſlands in the ae 
Parts of the Globe. 


WE generally call theſe Cluſters of Iſlands, having 
no better Name to expreis them by, ſuch as: 

1. THE Canaries, formerly called the For- 
tunate Iſlands, which lie in the Atlantic Ocean, neat 
the Weſtern Shore of Africa, over againſt Mount 
Alas. They are [Seven] in Number, not reckon- 
ing the Salvages. 

2. THE Azores, or Flandrian Iſlands, betwixt 
. Lope and America, in the Weſtern Ocean; they 
ae accounted Nine in Number. 

3. THE Iſlands of Cape Verd, or the Heſp PR 
rides of the Ancients, lie in the Allantic Ocean, 
near the Weſtern Shore of Africa, over againft 
(aße Verd. Theſe are Ten in Number. 

4. TH E Maldivia Iſands lie in the Indian Ocean, 
ot far from the Coaſt of Malabar in India, and ex- 
tnd North-Weſt from the ſecond Degree of South 
Latitude, to the ſeventh Degree of North Latitude. 
Dein Number is very uncertain, ſome reckoning them 
me Thouſand, and others twelve Thouſand. Narrow 
Wanels, which ſeem to be worn by the Currents, 
Harate them one from another, of which Jome are 
WW! 2 Ston#s5-caft over. 

. THE Antilles comprehending] 1. The Lucaios 
\cre- Mi 3 Iſlands, ſituated between Cape Florida 
Wd Cuba, are remarkable in being one of them 


„ OY 
only} mz, St Salvador) the firſt Land ſeen by Columbus, 
cher e firſt of the Europeans that diſcovered America. 


e Chief of them is Lucayo, from whence the 
are named [being of the larger fort, about ſeven 


AT- I 2 in 
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in Number], 2. [The Virgin Caribee, or Leeward 
Iſlands] between Hiſpaniola and the Old Worll 

3. [The Stotovento and Bermudas Iſlands] to which 
20 referred all thoſe in the Gulph of Mexico. 

6. T HE ( Comoro and Admiralty Iſlands) lie be. 
tween Madagaſcar and Africa. 

7. THE Molucco [and Sunda] Iſlands are many 
in Number, of which five are particularly calle 
[Spice Iſlands]. They are ſurrounded by the Indian 

Sea, 

8. THE [old and new] Philippine Iſlands near 
the remote Parts of Aſia, are almoſt innumerabl: 

9. T HE Banda [/lands, and others betwixt Ja. 


Va and [ Timor]. 
10. TH E Agean Hands, or thoſe in the Archi 
Felago. 


10 THE Japan Iſlands. 
. [PRINCE William's Iſlands) or thoſe of 

S 3 in the Pacific Ocean. 
13. T HE Ladrone Iſlands, in the fame Ocean, 


14. T HE Brit I/ands, or thoſe about Ex- 
land and Scotland. 


15. THE. Iflands of Terra del Fuego, between 
the Streights of Magellan and thoſe of 1a Maire. 

T O theſe may be referred ſuch Iflands as are 
found in large Rivers, as thoſe in the Nile in Afr 
ca, the Wolga, St Laurence in Canada, and in other 
Rivers: Alſo thoſe obſerved in Lakes or Moraſſes, 
ſuch as are in the Moraſs of Lambre in Africa, and 
in the Lakes of South America. 

WE do not here reckon thoſe Iſlands, that in 
great Numbers are ſtretched along the Shores 0 


ſome Countries, as Norway, China, Bra, Devin 
age, &c, 


0 
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PROPO SITION IX. 


Beſides theſe andi there are other Parts of the Earth, 
whoſe Surfaces are different in Shape or Figure ; 
ſuch as Peninſula*s and Iſthmuſſes. 


0 A Peninſula, called by the Greeks Cherſoneſus, is 
2 Part of the Earth joined to another by a narrow 
Neck of Land, and on every Side elſe encompaſ- 
ar ſed with the Sea. That narrow Tract or ſtrait Paſ- 
e. ſige, whereby one Country hath communication 
4- WF vith another by Land, is called an Ifthmus. We 
WH nut allo here obſerve thoſe Parts of the Earth that 
. ne ſtretched out into the Sea, but are joined by a 
larger Tract to the main Land, for ſuch extended 
Parts from a Species of Peninſula's and may in ſome 
o! Wl {nſe be fo called. | 
SUCH are Italy, Spain, part of England, Greece 
and proper Achaia, Aſia minor, Norway with Swe- 
dn and Lapland, Indoſtan, New Guinea in the South 
Continent, | New Holland] New Britain, and [New 
Scotland] in America, Cambodia, Patagon, the ex- 
tream Parts of Africa, &c. 


guous to India. i 
2. CIMB RICA, or Jutland, contiguous to 
Holſtein, 
= 3. CALIFORNIA, on the Weſtern Shore 
R ON * North America, is thought, by ſome, to be a 


Peninſula ;, but commonly repreſented in our Maps as 
in Hand. 


5 PROPOSITION X. 
* To enumerate the Peninſula's. 
and 
THESE Peninſula's are oblong, viz. 
: " 1. CHERSONESA d'or, or Malacca, conti- 


L 
13 4. YUCATAN 


=. 
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in Number], 2. [The Virgin Caribee, or Leeward 
Iſlands] between Hiſpaniola and the Old Worll. 
3. [The Stotovento and Bermudas Iſlands) to which 
are referred all thoſe in the Gulph of Mexico. 

6. T HE (Comoro and Admiralty Iſlands] lie be. 
tween Madagaſcar and Africa. 

7. THE Molucco [and Sunda] Iſlands are many 
in Number, of which five are particularly called 
[Spice Iſlands]. They are ſurrounded by the India 
Sea. 

8. THE [old and new] Philippine Iſlands near 
the remote Parts of Aſia, are almoſt innumerable, 

9. T HE Banda [/lands, and others betwixt Ja. 
va and [Timor]. | 

10. T HE #gean Iſands, or thoſe in the Arch; 
Pelago. 

11. THE Japan Iſlands, 0 

12. [PRINCE William's Hands] or thoſe oſ 
Solomon in the Pacific Ocean. 

13. TH E Ladrone Iſlands, in the fame Ocean, 

14. THE Britiþ Hands, or thoſe about Exg- 
land and Scotland. 

15. THE. Iflands of Terra del Fuego, between 
the Streights of Magellan and thoſe of la Maire. 

T O theſe may be referred ſuch Iflands as ate 
found in large Rivers, as thoſe in the Nile in Afri 
ca, the Wolga, St Laurence in Canada, and in other 

Rivers: Alſo thoſe obſerved in Lakes or Moraſſes, 
ſuch as are in the Moraſs of Lambre in Africa, and 
in the Lakes of South America. | 
WE do not here reckon thoſe Iſlands, that in 
great Numbers are ſtretched along the Shores 0l 
ſome Countries, as Norway, China, Brafil, Davis 
Streigbis, &c. RT 
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PROPOSITION IX. 


Beſides theſe Iſlands there are other Parts of the Earth, 
whoſe Surfaces are different in Shape or Figure ; 
ſuch as Peninſula*s and Iſthmuſſes, 


A Peninſula; called by the Greeks Cherſoneſus, is 
z Part of the Earth joined to another by a narrow 
Neck of Land, and on every Side elſe encompaſ- 
ſed with the Sea. That narrow Tra& or ſtrait Paſ- 
age, whereby one Country hath communication 
with another by Land, is called an Ifthmus, We 
muſt alſo here obſerve thoſe Parts of the Earth that 
are ſtretched out into the Sea, but are joined by a 
larger Tract to the main Land, for ſuch extended 
Parts from a Species of Peninſula's and may in ſome 
ſenſe be ſo called, | 

SUCH are 4taly, Spain, part of England, Greece 
and proper Achaia, Aſia minor, Norway with Swe- 
dn and Lapland, Indoſtan, New Guinea in the South 
Continent, | New Holland] New Britain, and | New 
Scotland] in America, Cambodia, Patagon, the ex- 
tream Parts of Africa, &c. 


PROPOSITION X. 


To enumerate the Peninſula's. 


THESE Peninſula's are oblong, viz. 


1. CHERSONESA d'or, or Malacca, conti- 
guous to India. | 


2 CIMBRICA, or Jutland, contiguous to 
Holſtein, — | 

3. CALIFORNIA, on the Weſtern Shore 
of North America, is thought, by ſome, to be a 
Penin/ula; but commonly repreſented in our Maps as 


in Hand. 8 
3 4. YUCATAN 
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4. YUCATAN, in the Bay of Mexico, contigy. 
Q4s to New Spain. 

5. THE Cherſoneſus of Romania, near the H.. 
leſvont. 

6, CORE A, was formerly thought to be an 
Iſland, and nota Peninſula. In ſome Maps I have 


ſeen it joined to Tartary, and in others ſurroundeq if 


with the Sea. Nevertheleſs, the lateſt Obſervations 
make it a Peninſula z but even now it is not ſettl:q 
among Geographers. 

7. T O theſe may be added the three ſmall ones 
of Tonia in lefſer Aſia (oy nen, Melaſſo, and Hal. 
carnaſſus. 

THESE Six Peninſula's are roundiſh, vix. 

1. AFRIC Aa great Part of the old World, 
ſurrounded by the Mublterraniean, Allantic, 2 
pic, Indian, and Red Sea, It is joined to Aſia by 
a narrow Neck of Land near Ægypt. | 

2. 3. NORTH and South PS pl viz. Mexico and 
Peru. They are joined together by the Streights 
of Panama, 

4. PELOPONNESUS, now called the Morea, 
a war of Greece. 

. TAURIC A Cherſoneſus, now called [Crin 
Ti 2 in the Black Sea, near the Streights of Caffs. 
6. CAMBAY A, or Guzarat, in India. 


PROPOSITION XI. 


There are as many Iſthmus's as Peninſula's, Thoſe «f * 
moſt note are, 


1. THAT of Suez, which; joins Africa to 4ſia 
2. THAT of Corinth, which joins the [ Morea | 


to 2 

AT of Panama, which | Joins North Ane 

rica to South America. | 
4 THAT joining Malacca to India. And, 


THAT Crim to Precop T, artary. 
5. joining { rim to 2 H. A5 
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HAP. IX. 


Of Mountains in general. 


ANY Things occur worthy of particular 
Notice, in explaining the Natue of Moun- 
tains, and therefore they are copiouſly handled by 
Geographical Writers, eſpecially the Computation of 
their Altitudes, becauſe they ſeem to many to make 
againſt the Earth's Rotundity. 


PROPOSITION 1. 


Mountain is an elevated Part of the day Land, over- 
topping the adjacent Country; and a Hill er Cliff 
is a ſmall kind of Mountain, A Promontory, 1s a 
Mountain ſtretching itſelf into the Sea, and Rocks 
are Stones raiſed above the Sea or Land, in the 
Form of Mountains, 


WE muſt know that all the Parts of the Earth 
which appear plain, are not exactly of the ſame 
Altitude, but commonly elevated towards the In- 
land Parts, and depreſſed towards the Sea Shores, 
as is manifeſt from the Origin and Courſe of Ri- 
vers; for that Part towards which they flow, is al- 
ways more depreſſed than that where they ſpring ; 
and Fountains ſeldom are increaſed into Rivers, 
unleſs they take their Origin from Mediterranean 
or inland Countries: which ſhews, that thoſe Coun- 
tries are more elevated than the Maritime Parts. 
80 Bohemia is known to be higher than Holſtein, be- 


5 cauſe 
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cauſe the River Elbe riſes in the former, and falls 
into the later. Alſo from the Danube, and Weſer, 
the Rhine, and the Moſelle, we perceive the greater 
Altitude of thoſe inland Countries, from whence 
they flow. For this reaſon, Switzerland and the 
Country of the Griſons, are accounted the higheſt 
Lands in Europe; becauſe the Rhine, the Danube, 
and the Rhone, derive their ſource from them. 
Moreover, the inland Countries are elevated above 
the maritime Parts, according to the different De- 
clivity and Rapidity of the Rivers. 


HERE follow ſome Problems, by which we 
may form a Judgment upon the controverſial Wri. 


tings handed down to us, about the different Alti- 
tudes of Mountains. 


PROPOSITION II. 
To take the Height of a Mountain by Altimetry. 


THIS is performed the ſame Way as we 


take the Height of a Tower, provided the very 


Top of the Moyntain be perceptible by any } 


Mark. | 
LET AB (Fig. 12.) be the Altitude of a 


Mauntain, A the Foot of it, B the Mark ſeen at 
the Top. Take the Line FC at a convenient 
Diftance, ſo that neither of the Angles A F C or 


ACF may be very acute, but nearly equal, Let 


the Angles BF C and BC F be obſerved; and 
the Sum of their Degrees being taken from 190 


the Remainder will give the Angle CBF (a). 
Then let CF the Diſtance of the two Stations be 
accurately meaſured ; which done, ſay, as the Sine 


of the Angle FBC, to the Sine of the Angle 


CFB: (or of FCB: if you would find F B) fo 


(a) By Article 14. of Chap. ii. above. 


is 


18 
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ij FC to BC the Diſtance of the Top of the 
Mountain from C. Then [with a Teleſcope fixed 
11 a Quadrant or otherwiſe) take the Angle BCA, 
and you will have alſo the Angle A B C, becauſe 
he Triangle CAB is rectangular “. 

THEREFORE in the Triangle A B C, As 
the Radius 10000000, is to the Sine of the Angle 
BCA: fo is the Diſtance B C, to the perpendi- 
cular Altitude of the Mountain AB. 

FO R Example, Let us ſuppoſe that Xenagoras, 
the Son of Eumelus, uſed ſome ſuch Method as 
this to find the Height of the Mountain Olympus, 
which he is ſaid to have meaſured exactly. Where- 
fore if he fqund the Angle BF C 84 degr. 18 min, 
and the Angle BC F 85 degr. 34 min. then was 
CBF10 degr. 8 min, And ſuppoſe, by meaſuring, 
or ſome other Method, he found F C 1200 Grecian 
Feet, or 2 Furlongs, Therefore as the Sine of 
the Angle CB F 10 degr.. 8 min. 17594 is to the 
Sine of the Angle BCF 85 degr. 34 min. 99701: 
ſo is CF 1200 Feet to B F 6800 Feet, the Diſtance 
from the Top, Likewiſe the Angle BF A being 
found, by ſome Inſtru ment then in De to be 63 degr. 
30 min, by ſaying, in the Triangle FAB, As 
Rad, 100000 to the Sine of the Angle BFA 89500 : 
bis FB 6800 to AB 6096 Feet, the Altitude 
of Mount Olympus. But 600 Feet make a Grecian 
furlong; therefore dividing 6096 by 600, the 
Quotient, 10 Furlongs 96 Feet, is the Height 
«& Mount Olympus in Grecian Meaſure, as Aena. 
has found it. Note, Each of theſe Furlongs is about 
5 of a German Mile. 

4RISTOTLE and ſeveral others affirm, that 
is Mountain, Olympus, is ſo high, that there is 


v Rain, nor the leaſt Motion of Air upon the 


Top of it; which he, and the Ancients underſtood 


* By Article 14 of Chap, ii. aboxe. 
from 


— 
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out bein 


(5) There is a very pleaſant 
and expeditious Method of tak- 
ing the Height of Mountains by 
the Barometer, thus: It is to 
be obſerved how many Inches 
or Parts of Inches the Quick- 
filver is depreſſed at the Top of 
the Mountain, we have a mind 
to meaſure, below the Altitude 
it hath acquired, at the ſame 
Time, at the Bottom or Su- 
perficies of the Sea; from 
whence the true Height of the 
Mountain is found by an eſta- 
bliſhed Proportion. This Pro- 
Portion may be known by the 
Table we have added below to 
Chap. xix. Prop. 7. Allo, by 
this Table, the Height of the 
Quickſilver at the Surface of the 
Sea may be found, by obſerving 
it's Height at any Place, whoſe 
Altitude above theSea is known. 
But this is to be obſerved, that 
the Altitudes found this way 
will be more accurate, the near- 
er the Height of the Quickſilver 
is to 28 French Inches or to 
2917 Engliſh. 

Farin's Appendix. 

This way of taking the 
Height of Mountaini, is very 
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from their finding the Draughts of Letters made 
in Aſhes, which had been regularly ſcattered, 0 
remain entire and freſh as they were at firſt, with. 
either confuſed or defaced in many 
Years; therefore they ſuppoſed it to be raiſed 1. 
bove the ſecond Region of the Air, 

THERE is alſo another Method of taking 
the Altitude of Mountains, by two Stations in the 
fame Plane, with the perpendicular Height of 
the Mountain; but this is ſubject to Error becauſe 
of the ſmall Difference of the Angles (Y). 


above the Sea, by two Obſer. 


ALSO 


expeditious and pleafant, 2 
Dr Furin faith, and with due 
care may be very uſeful to ſe. 
veral purpoſes ; particularly in 
meaſuring the Height of 1/and; 


vers, with well adjuſted Bars 
meters; and at the ſame [Inſtant 
of time, obſerving the Bare 
metrical Heights, by the Ses. 
ſide, and on the higheſt Part 
of the Iſland. So alſo it may 
ſerve to give an Eſtimate of the 
Height of a Fountain, or Ri. 
ver, thai we would have con- 
veyed to ſome Miles Diſtance, 
But in all thoſe Experiments, i 
is neceſſary that the Barometer 
(as I ſaid) ſhould be well adjut- 


ed, and (if two Obſerver) 


that the Obſervations ſhould be 
made at the ſame time, to pre- 


vent errors that may ariſe from 
errors in the Barometer, og 
from the Alteration of ths 


Weight of the Atmoſpberei 


which ſometimes changes 1 
the very time of Obſervationy 
if we are not ſpeedy therein. 


For the Diſcovery of a Maus 
tain's or any other, Height, D 


arometrici 
Halley (from 5 ths 
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ALSO having the Height of a Tower given, 
and it's Diſtance from the Mountain, we may 
more accurately find the Height of the Mountain 
itſelf; thus, ſuppoſe F to be a Tower 300 Foot 
high, and from it's Top, or ſome convenient 
Place, let BFP be obſerved to be 83 degr. 30 min. 
then will BP be found to be 5796 Feet, to which 
the Height of the Tower is to be added: P A. 


PROPOSITION III. 


The perſpicuous Altitude of a Mountain being given, to 
find what Diſtance we are from it; by a Quadrant 
[Theodolite] or any other Surveying Inſtrument, 
for taking Heights or Angles. 


LET the Height of the Mountain A B be 
known beforehand, by the Obſervations of others, 
to be 10 Grecian Furlongs 96 Feet, or 6096 Feet. 
And let the Place of Obſervation be at F; (Fig. 
13.) the Diſtance F A is ſuppoſed to be required. 
Let the Angle BF A by a Quadrant or [Theodolite] 
be found 63 degr. 3o min. Then in the right- 
angled Triangle BA F, where three Things are 
given, 1t will be as the Radius 100000 1s to the 
Tangent of the Angle AB F 26 degr. 30 min. 49858: 
ſo is AB 6096 to AF 3040 Feet, or 5 Furlongs 


Obſervations in Snotoden- Hill) with excellent Inſtruments at 
concludes, that the Quickfilver divers Altitudes in St Pau/'s 
deſcends a Tenth of an Inch, Dome, and when the Barometer 


erery 30 Yards of Aſcent. And was at a different Height, he 


Dr Derbam (by good Obſerva- found, at near go Feet, the 
ions on the Monument in Lon- Quickſilver ſunk Fo, and at 
im) reckons 82 Feet for every ſomewhat leſs than double, and 
tenth of an Inch. Vid. Low- treble that Height, & and po, 
tbory's Abridg. Vol. 2. p. 13, according to Dr Halley's Table, 
be. But by very nice Obſer- 74id. p. 16, and Mr Coſſin's 
ations he afterwards made referred to in this Note (5). 
40 Feet 


2 *— — — — 
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40 Feet, the Diſtance equi ber the Place 
of Obſervation and the /Mountain. | 

THERE are ſome Inſtruments by which you 
may perform this, without making uſe of the 
Canon of Sines, &c. as 1s apparent from their De. 
ſcription, but the Reſult is this way leſs accurate, 
for Want of Exactneſs in the Lines of Propor. 
tion. | 

Note. In both theſe Problems we have taken 
the Diſtance F A for a right Line, ' becauſe of the 
ſmall Difference between it and a Curve; but 
ſhall conſider it as Part of the Periphery of the | 
Earth in the following Methods. AL) 


PROPOSITION IV. 


Having the Diſtance between a Mountain and th: | 
Place where it's Top may be firſt ſeen, given: to 
nd Geographically the Height of the Mountain. | 


LET us take, for Example, the prodigious 
high Mountain in the Ifland of Teneriff, one of the 
Canaries, commonly called the Pike of Tenerif. 
Let AFC, (Fig. 14.) whoſe Center is R, be the 
Periphery of the Earth, or the Meridian of the 
Mountain, and let AB be the Mountain itſelf. ] 
Draw from B the right Line BF a Tangent to the 
Periphery, and F will be the firſt or laſt Point? 
from which the Top of the Mountain can be ſeen, 
(Then Draw R F) Mariners affirm, that they firſt 
diſcover the Top of this Mountain when they are 
4 Degr. of the Meridian diſtant from it (and they 
need not be at a loſs for finding the Diſtance from 
any Mountain in Degrees when they are failing 
under the fame Meridian it is in), Therefore, ſup- 
poſing their Relation to be true, and the firſt 
viſual Ray BF te come in a direct Line from 
the Tep B, let us endeavour to find out the my 

| | tu 


e AO. con 
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:ude of the Mountain. In the Triangle BR F there 


are three Things known. 1. RF the Semidiame- 


ter of the Earth. 2. The Right angle B F R. And 
2. Becauſe the Arch FA is 4 Degr. the Angle 
BR F is alſo 4. Degr. Therefore ſay, As the Ra- 
dius (100000000) 1s to the Secant of the Angle 


BRF 4 Degr. (10024419) ſo is RF (3440 1talian 


Miles or 860 German Miles) to RB (3448 1talian 
Miles or 860 German Miles); ſubſtract RA (3440 
or 860) and there will remain BA (8 1alian Miles, 
or 2 German Miles, for the Height of the Moun- 
tain [which 1s extraordinary, and even above the 
Computations of the Antients]. Therefore we muſt 
know that there are two Things aſſumed as Truths 
which are actually falſe. 1. Ic is ſuppoſed that the 
Ray of Light which firſt ſtrikes the Eye, comes 
from B in a right Line, when it is known on the 
contrary to be curved, or refracted, by Reaſon of 
the Denſity of the Atmoſphere. For a Right 


Line cannot be drawn from the Top B to F (F A 


being 4 Degr.) without paſſing thro' a Part of 
the Earth, and therefore the Top B cannot be 
ſeen in a right Line from the Place F, but by 
the bowed Ray BT F, being the firſt of the re- 
fracted Rays that can touch F. From whence 
we way reaſonably infer, that this Refraction cauſes 
the Mountain to be diſcovered ſooner by 1 Degr. 
(or 15 German Miles) than if there had been no Re- 
fraction at all; ſo that ſuppoſing A F but 3 Degr. 
the Height of the Mountain will be found but 40 
Furlongs, or 5 Italian Miles. 2. It is to be con- 
idered, that Sailors allow themſelves a Liberty of 
ſpeaking largely, eſpecially about their Diſtances ; 
if therefore, in Conſideration of this, we deduct 
half a Degr. more, and ſuppoſe the Top firſt ſeen 
at 27 Degr. or 38 German Miles equal to FA; 
then will the Altitude of the Mountain AB be 

2 found 
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found by the former Calculation to be a Mile, 
or thereabouts. | 

IF a Mountain be firſt ſeen at 2 Degr. diſtance, 
(ſetting aſide the Refraction) it will be found 2 Italian 
Miles high; but if at 1 Degr. or 15 German Miles, 
it will be half an /talian Mile, or 5 Furlongs high, 


To this Purpoſe is calculated the following Table, 


ie 


154] 17 [184 21 2429 


If the Altitude of; Ger. 
a Mountain be Mil. 
Then it will be ſeen 3 

; | 142 
at the Diſtance of 


BUT theſe are all to be underſtood without 
Refraction, whereby the apparent Height and 
Diſtance is generally increaſed, as may be ſeen | 


by the Figure; where the refracted Ray T F being 


produced to N, gives the apparent Altitude N A. 


PROPOSITION V. 


Having the Altitude of a Mountain given, to find 


Geographically it's Diſtance from the Place, whence | 


it may be firſt ſeen. 


THIS is but the converſe of the laſt Propoſi- 
tion, and may be had from the foregoing Table: 
but Calculation will give a more accurate Solution. 

LET therefore A B be the Height of a Moun- 
tain given, and ſuppoſe it to be firſt ſeen at F, to 
find the Diſtance A F. (Fig. 14.) In the right an- 
gled Triangle BF R, the Angle F is a right An- 


gle, and the two Sides FR, R B are given, the 


former being the Semidiameter of the Earth. and 


the later the ſame added to AB, which ſuppoſe 


half a German Mile; ſo that RF or RA Fre 
1 355 0 


413 
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g60 Miles, B R will be 8603. Therefore ſay, as 
RB 860% is to FR 860 : fois the Radius 10000000 
0 the Sine of the Angle RBF 9994186. 88 degr. 
; nin. 40 ſec. Wherefore B RF or the Arch AF 
will be 1. degr. 57 min. 20 ſec. which being turned 
no German Miles make 293, the Diſtance from 
whence a Mountain whoſe Altitude is half a Mile, 
nay be firſt ſeen without any Refraction, upon 
which Account we may add 8 Miles, ſo that it may 
be actually ſeen 37z Miles off. But the Refraction 
varies according to the different Altitude of the Sun, 
or the different Denſity of the Air, when the Sun, 
below the Horizon ; as we ſhall ſhew more at 
arge, when we come to treat of the Atmoſphere ; 
1nd in the third Part of this Book, where we ſhall 
diſcourſe of the viſible Horizon. 


PROPOSITION VI. 


- SS. we —c cy 


The Length of the Shadow of a Mountain, and the 
Altitude of the Sun at the ſame Time, being given, 
jo find the Altitude of the Mountain. 


WE propoſe this Problem more for the Anti- 
quity and Elegancy of it, than for any Accuracy 
ne believe to be in the Method. Plutarch and 
| y have writ, that Mount Athos, on the Mace- 
nan Shore, is fo high, as that it overſhadoweth 
e Ille of Lemnos, [now called Stalimene] as far as the 
Market- place of the City of Myrrbina [or Lemnos], 
wen the Sun is in the Summer Solſtice; where the 
ancient Inhabitants for the Curioſity of the Appear- 
nee erected a Brazen Calf, at the termination of 
de Shadow, as is teſtified by the old Greek Mo- 
otich, which may be thus Engliſbed. 


Mount 


| 
| 
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Mount Atho's Shadow covers half 
The: Bulk of Lemno's molten Calf. (c) 


PLINY writes, that the Diſtance between 
Aibos and the Iſle of Lemnos, was accounted 87000 
Paces, or 87 Italian Miles, but neither he nor any | 
other Author have determined the Altitude of the 
Sun, at the Time of this Shadow; tho* it is pro- 
bable, it was projected upon the Town of Myrrbina 
when Mount Aibos, a little before Sun-ſet, began 
to intercept their View of the Sun-Beams ; the! 
Sun being then in the ſame vertical Circle, which 
pafleth over Athos and Myrrhina (becauſe Athos is 
ituated weſtward of Myrrbina). We may ſup. 
poſe the Sun to have been almoſt in the very Ho- 
rizon of Myrrhina FO, and ſo the Ray OF, paſ-M: 
fing the Top of the Mountain, to have projected 
the Shadow AF (Fig. 15). Here OF is a Tan- 
gent to the Periphery, and from having the Angle 
FB R given, and alſo FR, (or FA in the Trians 
gle, B AF taken as a right Line) BA will bg 
ound to be 8 Furlongs, or 1 1talian Mile for the 
Height of a Mountain. But becauſe in this Poſiſ 
tion of the Sun, the Shadow would be infinitely 
continued, and therefore it's Extent could not bf 
obſerved ; and as the Interpoſition of the Houſq; 
in the Town, would alſo intercept the neighboury 
ing Rays, to thoſe that bounded the Shadow; there 
fore, we mult allow the Sun to have been elevatch 
at leaſt 2 Degr. above the Horizon of Myrrbina 


W 


(c) Ad xanula Dx 
Anjvies Boos. 

Mr Salmon looks upon this to 
de a very ridiculous Aſſertion, 
and tells us that there never was 
a Shadow diſcernableat 10 Miles 
Diſtance from theHill that made 
it. But, in oppoſition to this, 
Mr Edens ſays, that he actually 


ſaw the Shadow of the Pite 
Teneriff upon the Sea reachi 

over the Iſland Gomera, andt 
Shadow of the upper Part, 91 
of. the 2 to be 1mprin 
like another Pike in the Sky 
ſelf. Sze Salnon' Pre/ent St 
of all Nat. Vol. 5. Pag. 390-4 
Philo. Tranſ. No 345 · Pag p f] 
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For Example, to 8; ſo that SF O may be 2 Degr. 
and SF a Ray of the Sun paſſing the Vertex of the 
Mountain T, and terminating the Shadow in F. 

THEREFORE in the oblique angled Tri- 
angle RFT, the Angle T FR 92 Degr. and 
FRT 1 degr. 6 min. (i. e. the Diſtance F A 87 Ita- 
jan Miles, turned into Degr.) hence F T R 86 dr. 
4 nin. and alſo the Semidiameter FR, 860 Ger- 
nan Miles, being all given; the Side T R may be 
found by this Proportion. As the Sine of the An- 
ge FT R 86 degr. 54 min. is to the Sine of the An- 
ge T FR 92 degr. ſo is FR 860, to RT 861 Ger- 
nan Miles. So that AT, the Altitude of Mount 
Abos, is 1 German Mile, or 32 Furlongs, which 
s too much; for the Grecians account it not above 
11 Furlongs. 

F we aſſume the Altitude of the Sun to be but 
ome Degr. the Altitude of the Mountain will be 
bund but 20 Furlongs. | 

BUT Pliny, I ſuppoſe, has given us too large 
WI: Diſtance betwixt Athos and Myrrbina, which may 
MM jchaps be a Reaſon, that too great a Height ariſes 
vm this Calculation: and in moſt of our modern 
Maps of Greece, the Diſtance F A ſeems to be but 
bout 55 Lalian Miles; wherefore the Angle FR T 
ill be but about 55 min. So that ſuppoſing the 
as Altitude to be 1 degr. 30 min. the Angle IFR 
ile 91 degr. 30 min. and FIT R 87 degr. 35 min. 
ſberefore in the Triangle FRT, as the Sine of the 


ugle T FR 91 degr. 30 min. ſo is FR 860 to RT. 
OR in the Triangle TFA right angled at A, 


_ FA will be 1 degr. 30 min. and FA, ſuppoſed 
t, ght Line, 55 Miles, from whence the Height 
Prin will be found by this Proportion. As the Ra- 


$15 to the Tangent of the Angle TFA, 1 degr. 
mn. ſo is FA 55 Miles to AT, the Altitude of 
10. 3 Mountain, | 

NVL. I. K TO 


Wile FRT 87 degr. 35 min. is to the Sine of the 


P; 
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T O this Place belongs the Solution of this Pro. 
blem, viz. Having the difference of Time he. | 
tween the Sun's riſing (or ſetting) on the Top of 3 
Mountain, and it's firſt Appearance to (or Occul. 
tation from) an Obſerver at the Bottom, to find, 
if required, the Height of the Mountain; and con. 
verſly, having the Height of the Mountain, to fing 
this difference of Time. Ariſtotle and Pliny, have, 
by this Method of Calculation, ſuppoſed ſome 
Mountains to be of incredible Altitudes, as ap- 

rs from their Writings. However, ſince the 
Solution of theſe Problems depends upon another, 
which we have referred to the ſecond Part of this 
Work, we ſhall refer them to Chapter xxx, 


PROPOSITION VII. 


The higheſt Mountains have no ſenſible Proportion 9 
the Semidiameter of the Earth; or ſo little, that 
their Altitude no more affetts it's Rotundity, than a 
ſpeck or particle of Duſt upon the Surface of the Ml 
artificial Globe does it's Rotundity. -_ 


WE have ſhewed, that the Mountain in the 
Iſland of Teneriff, called the Pike, is at moſt no 
higher than a German Mile, or a German Mile and MW 
a half; and we are aſſured, that there are but few! 
Mountains in the World higher than that: There- 
fore ſince the Earth's Semidiameter is 860 ſuch} 
Miles, the Altitude of this high Mountain is to thei 
Earth's Semidiameter as 1 to 860. But few Moun- 
tains are of this Height, moſt of them not exceed- 
ing a quarter of a Mile; wherefore they no more 
obſtruct the Earth's ſpherical Figure, than ths 
ſmall inequality obſerved in Globes turned artify 
cially, does their Rotundity; and Nature hath nog 

3 | yea 
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yet been able to produce a Body of an exact Geo- 
metrical Roundneſs (d). 


PROPOSITION VIII. 


To explain the Origin of Mountains. 


THIS is a great Queſtion with ſome Philoſo- 
phers, but others think it ſuperfluous, and not fit 
to be enquired into; becauſe they ſuppoſe Moun- 
ins to have had a Being ever ſince the Creation. 
Nevertheleſs Hiſtory acquaints us, that not a few 
Mountains have been undermined by interior 
Ruins, and ſunk down into ſubterraneous Chaſms 
and Receptacles, or waſted by ſome other Means; 
{ that ſince we can perceive a natural Decay and 
Corruption of them, we may judge they do not 
proceed from a ſupernatural Origin. Moreover, 
that ſeveral Mountains were raiſed ſucceſſively, and 
i; Wi feveral Times, is apparent from the Quantities of 
Sea-ſhells that are found in ſome of them, as in thoſe 
of Gelderland, &c, Such Mountains as theſe ſeem 
to be generated by a rapid Wind, carrying Sand 
ad Gravel by Degrees into the form of the Moun- 
ain, which is afterwards ſoaked and made ſolid by 
the Rain. This is to be underſtood in little Moun- 
tains, as to the very large ones it is probable, they 


(d) Tho' the Body of the 


when ſhe is viewed thro' a good 
Moon be three times as little as 


Teleſcope, we can ſee the out- 


de Earth, and the Protuberan- 
&or Mountains upon her Sur- 
ace, three times as high as the 
ugheſt upon the Earth's Surface; 
ſet when ſhe is at the full, and 
Wlerved with the naked Eye, 
de cannot perceive that theſe 
alt Mountains in the leaſt ob- 
ns, or deface her apparent 
tundity, On the contrary, 


K 2 


ward Edge of her Diſk notched 
and made rugged, by the Tops of 
the Mountains riſing far above 
the other Parts of the Surface; 
which need not ſeem ſtrange, 
when the beſt poliſhed Globe 
that ever was made, _ 
viewed thro' a good Micro 
cope, is found not to be free 
from ſuch Rugouties, = 


. 
- 


are 
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any Fiſſures or Grottos; and afterwards, when 


in one Place, then there were Chanels made to re. 


are of the ſame Age and Origin with the Earth it. 
ſelf. They that argue more Theologically, ſup. 
poſe the Globe of the Earth to have been at firſt 
created perfectly round, and with a ſoft Surface, 
without any eminent Parts or Mountains, without 


GO D commanded the Waters to be gathered together 


ceive the Waters, and the Earth that was removed 
out of theſe Chanels, was converted into Moun- 
tains, Bur we leave it to them to prove, whether 
the Mountains be ſo many, and fo large, as to fill 
all the Chanels of the Sea (e). 


PROPOSITION IX. 


To explain the Cauſes, why Rain, Miſts, and Snows, 
are frequent upon the Tops of the Mountains; when | 
in the neighbouring Vallies, the Air is ſerene. and 
calm without any ſuch Meteors. 


WE are informed by thoſe, that have travelled | 
over the Mountains of Aſia, Peru, and other Coun. 
tries, 


(e) Dr Wordward, in his them all, and conſtituted a a 

* Eflay towards a Natural Hi- fluid Sphere environing the 
< ſtory of the Earth, propoſes © whole Globe. That after 
to prove, that the Strata at ſome Time the Strata were 
firſt, whether of Stone, of broken on all ſides of the 
Chalk, of Coal, of Earth, or © Globe: that they were dil- | 
whatever other Matter they located and their Situation 
conſiſted of, (lying each up- varied, being elevated in 
on other) were all originally ſome Places, and depreſſed } 
parallel: that they were plain, in others. That the Inequa- 
even, and regular; and the *« lities and Irregularities of the 
Surface of the Earth like- < Terreſtrial Globe, were cauſ- 
wiſe even and ſpherical : that ed by this Means: date their 
they were continuous, and Original from this Diſrup- 
not interrupted or broken: tion, and are entirely owngy 
and that the whole Maſs of unto it. That the more 
* the Water lay then above * eminent Parts of the Fart, 
* 2 " Mountains | 


- — — — — — — — ts 


5” 


F- = 2 


1 
I 


l; 
i 


S006. 0a. 4.6.89 © 


D <a. 


CHAP. 9. / Univerſal Geography, 133 
ties, that while they were on their Tops, they 
were frequently attacked with Showers of Rain, 
Snow, and thick Fogs; but deſcending thence in- 
to the neighbouring Vallies, they obſerved no ſuch 
Meteors, but enjoyed a ſerene and pleaſant Air. 
We alſo obſerve the ſame in the Mountains of our 
| own Country. 5 + 

SOME ſay, the Cauſe of this Phænomenon is 
owing to an oceult Power that Mountains have 
of attracting Air, Clouds, and other Meteors ; 
but ſince they cannot explain this Power, they ſay 
nothing to the Purpoſe (f). The following Ex- 
plication ſeems to me the moſt rational, viz. That 
Vapours and Exhalations being condenſed into 
ſmall Drops, in the middle Region of the Air, (into 
yhich the Tops of ſeveral Mountains riſe) begin to 
deſcend and fall upon the Tops of the ſubjacent 
Mountains which are nearer them than the Vallies, 
nd coming there firſt to Ground, they leave their 
Places in the Air, which are preſently taken up 
3 WV tbe ſmall Drops that are next them; theſe be- 

ig preſſed and forced downwards by others, ei- 
ther to avoid a Vacuum, or becauſe it is the Na- 


| 2 WHT Mountains and Rocks, are 
he only the Elevations of the 
ter Sata; theſe wherever they 
ere ſolid, rearing againſt 
and ſupporting each other in 
te Poſture wherein they 
' vere put, by the burſting or 


' breaking up of the Sphere of 
fled MW the Earth.” Yoogaward's Eſ- 
un- Pag. 90, 91, 92. 
we (7) The Air in Vallies is 
auf- = heavier than the Vapours, 


| lem better than that light Air 
ch is upon the Tops of high 
luntaing, Therefore when the 
ours are put into a violent 


rth, , 
ation, and, in ſome mea- 


ains 


ad therefore fitted to ſupport * 


ſure, condenſed by Winds, or 
other external Cauſes, they ga- 


ther themſelves into Clouds and 


Miſts, and by their own ſpeci- 
fic Gravity, fall downwards, till 
they meet with ſuch Air as is 
heavy and able to ſupport them, 
with which they mix and ſwim 
about, and are every way diſ- 
perſed in it, whereby the Sky 
is made ſerene and clear: but 


if they meet not with ſuch 
Air, or light upon the Top 


of a Mountain before they 
come at ſuch Air, then they 
are formed into Drops, and 
fall down to the Ground. 
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ture of Water to flow to the loweſt Place, or to 
that Place where the Flux was firſt begun. 


PROPOSITION X. 


There happen to Mountains, Ruins, Rupiures, Tran. 
poſitions, &c. 


IT is but ſeldom ſuch Accidents happen, yet 
ſome Inſtances are found in Hiſtory, eſpecially of 
| Ruptures, whereof we ſhall give ſome Examples 
in the following Chapter. 


PROPOSITION XI. 


Whether the Superficies of a Mountain be more ca- 
pacious than the Plane whereon it ſtands? 


THA it is larger is proved from Geometry: 
But whether it can ſupport a greater Number of 
living Creatures, or produce a larger Quantity 
of Corn is another Queſtion; to which I anſwer 
in the Affirmative, For tho' every thing placed 
upon the Surface of the Mountain, is ſuppoſed to 
ſtand perpendicular to the ſubjacent Plane, yet 
there is a greater Quantity of E , and a larger 
Superficies. : 
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HAT. X. 


Of the Difference of Mountains and their Ex- 
tent, and particularly of Burning Mountains, 


FROPFUOSTEION I. 


dome Mountains are of ſmall Extent, and others run 
out to a great Diſtance. 


'HE latter Sort, called Ridges, or Chains of 
Mountains, are found almoſt in every Country 
throughout the World; and ſuch might be account- 
ed one continued Mountain, if it were not for ſmall 
7: WW Breaches or Paſſages that ſometimes intervene, 
of MW They are indifferently extended ſeveral Ways; 
ty MW fome from North to South, others from Eaſt to 
er WM Weſt, and ſome to other Points collateral to the 
ed'M four Cardinal ones. 

THE moſt celebrated- Ridges of Mountains 
ae, | | 
1. THE Als, which ſeparate 1taly from the 
neighbouring Provinces, extending themſelves over 
aſt Tracts of Land, and ſtretching out their 
Arms, or Branches, into diſtant Countries, viz. 
thro* France to Spain, where they are called the 
Pyreneans ; and thro* Rhetia, Ii. e. the Country of 
be Gri/ons] where they are called the Rhetian 
Mountains; alſo thro! Hungary, where they are 
JJ famed the Hungarian Mountains; and above Dal- 
natia, where they receive the Name of the Dal- 
natian Mountains; from whence they are ſtretch- 
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ed thro* Macedonia into [Romania], and even to 
the Coaſt of the Black-Sea. But becauſe there iz 
in Dalmatia a conſiderable Space between the Aly 
and the Dalmatian Mountains, the former is reck. 
oned by ſome to end here. Nevertheleſs they ſend 
out one continued Ridge, which paſſeth, with x 
winding Courſe, in the Form of a Half-Moon, 
thro' the whole Length of Rab and divides it 
into two Parts even to the Streights of [Meſſina]; 
tho* it does not run every. where directly for. 
ward in one Tract, but here and there ſends out 
collateral Branches that run ſideways from it. Se. 
veral of theſe Mountains are diſtinguiſhed by par- 
ticular Names, by. Reaſon of their Altitude, or 
tor ſome other Cauſe, as Monte Maſſo, Gaurus, 
Monte di Capua, the burning Mount Veſi- 
vius, &c. 

2. THE Ridge of Mountains in Peru [calle 
the Andes] is the longeſt in the World. They run 
in a continued Tract about 800 German Miles, 
(whereof 15 make a Degree) thro? all South Ame- 
rica, from the Equator to the Streights of Ma- 
gellan, and ſeparate the Kingdom of Peru, from 
other Provinces. And ſo high are the Tops of 
theſe Mountains, that they are reported to tire the 
Birds in their Flight over them ; there being but 
one only Paſſage over them as yet difcoyered, | 
and that very difficult. Many of them are covered 
with perpetual Snow, as well in Summer as 1n | 
Winter. The Tops of | others are hid in the Wl 
Clouds, and ſome are raiſed above the middle | 
Region of the Air. Several of the Spaniards, with | 
their Horſes, have ' ſuddenly expired upon the 
Tops of theſe Mountains, in their Paſſage from 
Nicaragua to Peru, and growing ſtiff with the 
Cold, they, in a Moment, became immoveable | 
as Statues; The Cauſe of which ſeems to be 
no other than the Want of ſuch Air as was fit 


if 
3 Of 
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or Reſpiration. There are alſo found among this 
Ridge of Mountains ſeveral that are ſulphureous and 

aking. | 
i TH E RE are many other Ridges of Mourr- 
ins between Peru and Braſil, which are ſtretched 
aut thro? unknown Countries as far as the Streights 
of Magellan, where their Tops are covered with 
continual Snow, tho? they lie in the Latitude of 52 
Degrees. A 

4. TO theſe may he added the Ridges of Moun- 
nins in Canada, and New England, whoſe Tops 
ire alſo perpetually covered with Snow, tho? they 
re not ſo famous as the reſt. 

z. MOUNT Taurus, in Afia, was antiently 
tought to make a Part of the largeſt and nobleſt 
Ridge of Mountains in the World. It begins to 
new itſelf in the Leſſer Aſia near [the Gulph of 
Statalia], and runs from Weſt to Eaſt, under ſe- 
reral Names, thro* divers large Kingdoms, and 
Countries, even to India; whereby all Aſia is di- 
vided into two Parts, of which that on the North 
vide is called Aſia intra Taurum, and that on the 


South, Aſia extra Taurum, This Ridge is as it 
of ere fenced on either Side with ſeveral others that 


company it, among which the moſt celebrated 
ue the Greater and Lefſer Antitaurus, which ſepa- 
nte the Greater Armenia from the Leſſer ; alſo 
where Taurus itſelf paſſes between Armenia and 
Meſopotamia, it ſends forth many Branches towards 


he de North and South. 

lle = 6 THE Mountain Imais is extended North 
ith Wd South, and alſo Eaſt and Weſt, in the Form of 
be MW Croſs, The North Portion of it, is now called 
Mm Ata: It is ſtretched our ſouthward as far as the 
the borders of India, to the very Head of the River 
ble banges, and is computed in Length about 400 Ger- 
P n Miles. It divides [ Afatic Tartary] into two 


Parts 


WV, 
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Parts, formerly called Scythia intra & extra | 
maiim. * 

7. THE Mountains of Caucaſus are about z 
Miles in Breadth, and extend themſelves lengj.. 
way from the Confines of the Caſpian-Sea toward; 
the Euxine-Sea, They are a ſure Sea-Mark to thoſe 
that ſail in the Caſpian-Sea, to ſteer their Courſe 
by. An Arm of them reaches to Mount Ararat 
in Armenia, upon which it is ſaid, in Sacred Sciip. 
ture, the Ark of Noah reſted; and the Turks and 
Perſians will have it to be preſerved there to this 
very Day. Ararat is allo not far from Mount 
Taurus, where all theſe Mountains are contiguous, 
We ſhall treat of the Height of Mount Caucuy 
in Chapter xxx, 

8. THE long Range of Hills in China, which 
comprehends the Damaſian Mountains of the An. 
tients towards the Weſt, and the Oztorocoran to- 
wards the North, This Range is compoſed of a 
vaſt Number of Mountains, not altogether conti- 
nued, but here and there affording a Paſlage be- 
tween them. The Mountains of Cambodia ſeem al- 
ſo to be a Part of this Range. 

9. THE Mountains of Arabia are drawn out 
> three Ranks, whereof the holy Mount Sinai is 3 

art, 

10. MOUNT Atlas, in Africa, is made famous 
by the innumerable Fictions of the Greek Poets. It's 
Riſe is near the weſtern Shore of Africa, from 
whence it ſtretches itſelf to the eaſtward as fat] 
as the Confines of Egypt. Moſt of the Rivers in 
this Continent take their Riſe from it; and tho' it! 
lie in the Torrid Zone it is cold and covered with 
Snow in ſeveral Places, | | 

11. THE Mountains of the Moon, near Monon'y 
tapa in Africa, ſendeth out ſeveral Branches, which 
ſurround almoſt all Monomotapa, and are diſtiny 
guiſhed by divers Names, as Zeth, [ Gibel, * 
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xc. There are almoſt innumerable other Branches 
in Africa, ſeparated one from another only by nar- 
rom Paſſages, inſomuch that they all ſeem to be 
Parts of the ſame Range of Mountains. 

12. THE Ripbean Mountains, in Europe, run 
from the White-Sea, or Muſcovian- Bay, to the 
Mouth of the River Oby ; from whence they are 
called ſometimes by that Name. The Muſcovites 
call them Weliki Kamenypoys, i. e. the great ſtony 
Girdle ; becauſe they ſuppoſe them to encompaſs 
the whole Earth. - Near theſe there is another 
Ridge of Mountains, which the Ruſſians call Joe- 
pria; they reach from the South Borders of Tar- 
tary to the Northern Ocean, Several Rivers take 
their Riſe from them, viz. Witſagda, Neem, Wiſſera, 
and Petfiora. Theſe are none of them well re- 
preſented in Maps, and very often totally omit- 
ted. Alſo between Ruſſia and Siberia there are, 
beſides theſe, a triple Range of Mountains run- 
ning from North to South. The firſt of theſe the 

Ruſſians call Coſvinſcoy Camen, which is two Days 
in paſſing over. The next to this (ſome Vallies 
intervening) is called Chirginſcoy Camen, which is 
alſo two Days Journey over. The third, being 
higher than the reſt, is named Podvinſcoy Camen, 
and in ſeveral Places is all the Year round co- 
vered with Snow and Fogs, ſo that a Paſſage is, 
wth great Difficulty, obtained in four Days. 
* Town of Vergateria, in Siberia, is near this 

ge. 

13. [THE Dofrine Hills,] which ſeparate Swe- 
n from Norway, ariſe near the South Pro- 
montory of Norway, and proceed in ſeveral 
Ranges to the fartheſt Part of Lapland, being al- 
b diſtinguiſhed by ſeveral Names, as Fillefiel, Do- 


fr gel, &c, 
14. THE Hercynian Mountains in Germany 
[now Fiechtelberg Mountains] ſurround Bohemia ; 
. 
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and various Ways extend themſelves into divers 

Countries where they have different Names, In | 
the Dukedom of Brunſtic they retain ſomethin 
of their antient Name, being called Der Hart. | 
Mount Bructerus is a Part of this Ridge. — 


PROPOSITION II. 


In moſt Iſlands, and Parts of the Continent that run 
out into the Sea, the Ridges of Mountains are | | 
ſituated as to take their Courſe thro' the middle of 
them, and divide them into two Parts, 


IN Scotland the Grampian Mountain (or Gray. Wl + 
bain as the Inhabitants call it) runs from Weſt to 
Eaſt tho* the middle of this Peninſula ; and di- 
vides it into two Parts, which very much differ . 
both in the Nature of the Soil, and the Inhabi- 
tants. So in the Iſlands of Sumatra, Borneo, Lu- 
conia, Celebes, Cuba, Hiſpaniola, &c. Chains of 
Mountains are found which ariſe gradually to a 
great Height, from the Sca-Shore to the Inland 
Parts. . B 

TH Us the Mountain Gate, in India, begins 
at the Extremity of Mount Caucaſus, and reaches 
to Cape Comorin ; whereby the Peninſula of India 
is divided, from North to South, into two Parts, 
whereof that Part which lies on this Side Gate, 
towards the Welt, is called Malabar ; and the other 
beyond the Mountain towards the Eaſt is called 
Cormandel. Part of the ſame Ridge of Mountains 
is alſo ſtretched out into that Part of India which 
is now called Bengal, and from thence thro' Peu, 
Siam, to the extream Parts of Malacca. —— 

THERE is the like Ridge of Mountains in 
the Peninſula of Cambaya, and in the Iſland, or . 
Peninſula, of California ; alſo in the procurrent Fi 
Patts of Africa, there is a Ridge which _— . 

14 : | from 
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om the Moraſs of Zaire to the Cape of Good- Hope. 
In haly there are the Apennine Mountains ; and 


the like in Corea, Se. 


uin (4). 


a) The learned Dr Mood. 
aar, in his Eſſay abovemen- 
toned Page 280, proves, 
that there were Rivers as well 
4s Sea in the Antediluvian 
« Farth, from the great quan- 
 tities of River-Shells that were 
then brought forth, and left in- 
« cloſed among others in the 
« ſata of Stone, &c. And 
«if there were Rivers, there 
muſt needs alſo have been 
IM * \ountains ; for they will not 
f * fow unleſs upon a Declivity, 

© and their Sources be raiſed a- 


a WM © bovethe Earth's ordinary Sur- 
1 Wc face, fo that they may run 
IJ * upon a Deſcent. Mos alſo, 


' treating upon the Deluge, 
' faith in Ger. vii. 19. Oc. 
:S A4 the avaters prevailed ex- 
a ( cerdingly upon the earth; and 
g. all the high hills that were 
* MW inder the aubole heaven were 
' exvered, Fifteen cubits up- 
N ward, did the waters prevail 3 


d and the mountains were cover- 
ns 0 Aud all fleſh died: —.— 
k 1 all in whoſe noſtrils was the 
ch I breath of life. Here he 

I plainly makes theſe Antedilu- 

an Mountains the Standards 
in ud Meaſures of the Riſe of 
or! ' the Water; which they could 


never have been, had they not 
' been ſtanding when it did ſo 
nſeand overpower the Earth. 


As to the Origin of theſe Ridges, whether they 
ire of the fame Date with the Earth, or were af- 
rwards generated from natural Cauſes, is uncer- 


P R O- 


© His Intention, in the whole, 
is to acquaint us, that all 
Land Creatures whatever, 
both Men, Quadrupeds, 
Birds, and Inſects, periſhed, 
* and were deſtroyed by the 
* Water ; Noah, only excepted, 
and they that avere with 
* him in the ark. And at the 
* ſame Time to let us ſee the 
Truth and Probability of the 
Thing: to conyince us there 
* was no Way for any one to 
* eſcape, and particularly that 
* none could fave themſelves 
* by climbing up to the Tops of 
© the Mountains that then were, 
he aſſures us that they, even 
the higheſt of them, were all 
covered and buried under 
* Water. Now to fay that 
© there was then no Mountains 
* and that this is meant of 
* Mountains that were not for- 
med ' till afterwards, makes it 
* not intelligible, and indeed 
* hardly common Senſe.” 
Thus far Dr Woodward. But 
at the univerſal Deluge, the 
Mountains in general were de- 
faced, levelled, and diſſolved, as 
it were, and promiſcuouſly mix- 
ed with the Waters, which ran- 
ſacked and tore up their very 
Foundations, ſo as to make one 
common confuſed Maſs. There- 
fore theſe Mountains of our _ 
; ent 
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PROPOSITION II. 
To enumerate the Mountains famous for their Height 


1. THE Pike of Teneriff, which the Inhabitants 
call Pico de Terraira, is accounted the higheſt 
Mountain "ir the World; and it's Top is plainly 
perceived at Sea 60 Miles before we come up 
to it, as was faid in the preceding Chapter. There 
is no aſcending it but in the Months of July and 
Auguſt, for at other Times it is covered with WM 
Snow, tho? there is never any ſeen in the reſt of Ml, 
the Iſland, or in the neighbouring Canaries, It's } 
Top doth plainly appear to be above the Clouds, MM 
which are often ſeen to ſurround the middle Part; . 
but becauſe it is uſually covered with Snow, it MW: 
is certainly, not elevated above the middle Region . 
of the Air. It requires three Days to aſcend this WIC 
Mountain, whoſe Vertex is not ſharp- pointed but 
plain; from whence, on a clear Day, one may 
ſee diſtinctly the reſt of the Canaries, tho? ſome of 
them are fifty Miles remote from it. In the two 
Months abovemention'd great Quantities of ſul- 
phureous Stones are dug out of the Side of this 
Mountain, and carried into Spain. Scaliger writes, 
that this Mountain continually vomited out burn- 


ſent Earth, are not the ſame juſt as the ſubſiding Waters 
with the Antediluvian Moun- happened to daſh out, or pile 
tains, but were formed at the up, their Particles, by waſning 
Deluge, out of the confuſed and hollowing their Sides, on" 
Heaps of ſeveral ſorts of Mat- carrying the looſe and unſet 
ter, which (when the Cauſe of tled Earth, towards the Drag 
the general Devaſtation ceaſed) and Sluices which were natug 
began to curdle as it were, and rally formed to carry the Way 
ſettle in innumerable Forms and ter downward to the Oceang 
Shapes ; ſome extending them- How the Antediluvian Moun 
ſelves into long Ridges, others tains were formed ſee Chapt 


into round and rugged Shapes; vii. Note (/) above. 
ing 


CH AP. 10. of Univerſal Geography. 143 


ing Coals formerly (5). I am ignorant from what 


Author he had it, and never found any ſuch Thing 
in thoſe I have read. 

2, IN one of the Azores, or weſtern Iſlands, 
near the Iſland Fayal, there is found a Mountain 
called the Pike of St George, from whence the Iſland 
elf is called Pico. It is faid to be as high as the 
Pike of Teneriff, or ſomething higher. 

3. TH E Ridge of the Cordileras, or Andes, in 
vutb- America, which ſeparates Peru from other 
Countries, 1s one of the vaſteſt and higheſt Moun- 
ains in the World. It is extended from the Streights 
of Magellan to Panama. 

4 AT N A, a Mountain in Sicily ; when it caſt- 
eh forth Fire the Sparks are ſeen from the INand 
of Malta, from whence it is ſuppoſed to be at leaſt 
1[German] Mile high; but that this is a Decep- 
ton of Sight we have ſhewed in the preceding 
Chapter. | 

5 HECL A a Mountain in Iceland. 
6. PICO de Adam in the Iſland of Ceylon. 
of . MOUNT Bructerus and Abnoba in Germany. 
o 8 MOUNT Hgenojamma in Japan is thought 
-s reach above the Clouds. 
uM 9 MOUNT Caucaſus was thought to be of 
5, Ia incredible Height by the Antients. 


* 


(0) It is very likely this 
lountain might burn former- 
8), for there is a Crater, or 
ing unel, on the Top, that pro- 
ech a ſort of ſulphureous 
nh, which, being rolled up 
W-ways, and put to a Can- 
vill burn like Brimſtone; 
Wo ſeveral Places upon the 
es of the Pike are even 

W burning or ſmoaking ; and 
me Places, if you turn up 
Vones, you will find very 


ing 


fine Brimſtone, or Sulphur, 
ſticking to them. Alſo at the 
Bottom there are Stones which 
ſhine, and look like Drofs that 
comes out of a Smith's Forge; 
which, without Doubt, was 
occaſioned by the extream Heat 


of the Place they came from. 


This is teftified by Mr Eders 
who made a Journey thither in 
the Year 1715, which ſee in 
Philoſ. Tranſ. No. 345. Page 
317. 


10. PE LION 
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10. PE LION [now Petra] a Mountain in 
Macedonia. Pliny ſays, that the Mathematician 
Dicearchus Siculus meaſured this Mountain by the 
Command, and at the Expence, of ſome Princes 
and found it to be 1230 Paces, that is 10 Fur. 
longs, or 3 of a German Mile: and Geminus tell; | 
us, that the ſame Dicearchus found the Mountain 
Cyllene to be of the ſame Altitude. ; 

11, MOUNT Athos was thought by Mela 
to be ſo high as to riſe above the higheſt Clouds, 
and therefore never to be rained upon. This O- 
pinion had it's Riſe from the Aſhes which were 
left upon the Altars, erected at the Top of it, 
being not waſhed away, but found upon a Heap as 
they had been left. It runs out with a long Ridge 
into the Sea, Azrxes, when he made his Expedi- 
tion to Greece, cut thro* this Mountain in that 
Place where it is joined to the Continent, and let 
the Sea in at the Breach, whereby it was made! 


navigable. 2 7 
12. MOUNT Olympus in leſſer Aſia, of which 
we have treated in the preceding Chapter. Y' 


13. CASIUS [now Liſon] a Mountain in A- 
ſia, which is ſaid by Pliny to the four Miles high. 
14. MOUNT Hemus [now Balkan] is ſaid by ) 
Martianus Capella to be fix Miles high.  *# 
13. THE Rock of Siſimetbra, Strabo tells us, 
was found to be fifteen Furlongs high; and the 
Rock Sodiane twice the Height. q 
16, MOUNT Atlas in Africa, which ws 
ſpoke of before. The Poets feigned it ſo high 
that it ſupported the Heavens upon it's Shoulders 
but Experience hath taught us that it's Height 8 
not ſo very conſiderable, 1 
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PROPOSITION IV. 


0 mumerate the remaining Differences of Mountains. 


IN the former Propoſitions we have explained 


three Differences, viz. 


1. SOME are extended in a long Trac, 
thers are bounded with narrow Limits. 

2, SOME run thro? the middle of Countries, 
others are extended here and there in them. 

3. SOME are of a remarkable Altitude, o- 
thers of a middle, and ſome very low. To theſe 
we may add, 

4. S0 ME are ſandy, others rocky, ſome 
* and others of Clay, Sc. 

5, SOME produce Fountains and Heads of 
Rivers, others are without'them. 

6. SOME. are adorned with Woods, others 
ire bare and deſtitute of Trees. 

7. SOME are burning. and ſmoking, others 
without Fire or Smoke. 

8. SOME Mountains yield Metals, as Gold, 
vilyer, Iron, Sc. others produce no fort of 
Metal. 

9. S © M E are continually covered with Snow, 
ahers have none in Summer. 


PROPOSITION V. 


bo enumerate the en Aontitains, and ſuch as caſt 
out Fire. 


S U C H W are called Vulcauos, a 1 
iſt uſed by the Portugueze Sailors, and now they 
ve commonly ſo called. 

1. THE. moſt famous of theſe is Mount ina, 


Jv Sibel) in Sicily, whoſe Eruptions of Flame 
VOI. I. L and 


' 
: 
| 
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and Smoke are diſcovered at a great Diltance, by 
thoſe that ſai] on the Wee, far as 
the Harbour of Malta, which is 40 German Miles 
from the Shore of Sicily. Tho' Fire and Smoke 
are continually vomited up by it, yet at ſome 
particular Times, it rages ' with greater Vio- 
lence. In the Year 1530 it ſhook all Sicily, from 
the firſt to the twelfth of May: after that, there 
was heard a moſt horrible bellowing and -crack- 
ing, as if great Guns had been fired: then were 
a great many Houſes overthrown throughout the 
whole Iſland. When this Storm had continued a. 
bout eleven Days, the Ground opened in ſeveral 
Places, and dreadful Gapings appeared here and 
there, from which iſſued forth Fire and Flame 
with great Violence, which in four Days conſumed 
and burnt up all that were within five Leagues of 
Etna, A little after, the Funnel, which is on the 
Top of the Mountain, diſgorged a great Quantity 
of hot Embers and Aſhes, for three whole Days 
together, which were not only diſperſed :through- 
out the whole Iſland, but alſo carried beyond Sea 
to Italy; and ſeveral Ships that were failing to Ve. 
nice, at 200 Leagues diſtance ſuffered Damage (q. 
Farellus hath given us an Hiſtorical Account of the 
Eruptions of this Mountain, and. ſays, that the 
Bottom of it is 100 Leagues in Circuit. 

2. HECLA, a Mountain in Iceland, rages ſome- 
times with as great Violence as Atna, and caſts out 
great Stones. The impriſoned Fire often, by want- 
ing Vent, cauſes horrible Sounds, like Lamenta- 
tions and Howlings, which make ſome credulous 
People think it the Place of Hell, where the Souls 
of the wicked are tormented. . x 


(c Mr under hath alſo zn, which ſee i in Philof. Trarf 
given us an Hiſtorical Account, No, 48. Pag. 967. 
of the Eruptions of Mount 22 
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2. VESUVIUS (now Monte de Soma) in Cam- 


pania, not far from the Town of Naples tho? it be 


planted with moſt fruitful Vines, and at other 
Times yieldeth the beſt Mu/cadel Wine; yet it is 
very often annoyed with violent Eruptions (d). 


d) That the Reader may 
have a better Idea of theſe burn- 


ing Mountains, and their area l. 


ful Eruptions. 1 hall tranſcribe 


{from Philof. Tranſ. No. 3:4. 
pag. 708.) an Extract of Le. 
t:r of My Edward Berkeley 


frm Naples, giving an Account 


of the . Eruptions of Fire and 
Smoke, from Mount Veſuvius. 
Communicated to the Royal So- 
ciety by Dr John Arbuthnot, 
M. D. and R. S. S. as follows : 

Abril 17. 1717. With much 


« Difficulty I reached the Top of 


© Veſuvius, in which I ſawa vaſt 
aperture full of ſmoke, which 
© kindred the ſeeing it's Depth 
* and Figure. I heard within 
* that horrid Gulph certain odd 
Sounds, which ſeemed to pro- 
* ceed from the Belly of the 


Mountain; a ſort of Murmur- 
ing, Sighing, Throbbing, 
Churning, daſhing (as it were) 


© of Waves, and between whiles 
© a Noiſe like that of Thunder 
* or Cannon, which was con- 


ſtantly attended with clatter- 


ging, like that of Tiles falling 


from the Tops of Houſes on 


* the Streets. Sometimes as the 
Wind changed, the Smoke 
grew thinner, diſcovering a 
very ruddy Flame, and the 
Jaws of the Pan, or Crater, 
' ſtreaked with red, and ſeveral 


* ſhades of Yellow. After an 


Hour's ſtay, the Smoke being 


Dion 


moved by the Wind, gave 
us ſhort and partial Pro- 
ſpects of the great Hollow in 


the flat Bottom, of which 1 


—— NT , 4a SO . -2 J.. Þ Eo WE. * * — 


c 
c 
c 


The Smoke aſcending 


coulddiſcerntwo Furnaces, al- 
me ſt contiguous; that on the 
left, ſeeming about 3 Yards 
in Diameter, glowed with red 


Flame, and threw up red hot 


Stones, with a hideous Noiſe, 
which as they feil back cauſed 
the forementioned clattering. 


May 8. In the Morning I aſ- 


cended to the Top of Veſuwi: 
us a ſecond Time, and found 
a different Face of Things. 
uD- 
right, gave a full Proſpect of | 
the Crater, which as I cou'd 
judge, is about a Mile in 
Circumference, and a hun- 
dred Yards deep. A conical 
Mount had been formed fince 
my laſt Viſit in the middle 
of the Bottom. This Mount 
I could fee was made of the 
Stones thrown up and fallen 
back again into the Crater. 
In this new Hill remained 
the two Mouths or Furnaces 
already mentioned : that on 
our left Hand was in the Ver- 
tex of the Hill, which it had 
formed round it, and raged 
more violently than before, 
throwing up every three or 
four Minutes, with a. dread- 
ful bellowing, a vaſt Num- 
ber of red hot Stones, ſome- 
L 2 times 
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Dion Caſſius relates, that in the Reign of Veſpaſian, 
there was ſuch a dreadful Eruption of impetuous 
Flames, that great quantities of Aſhes and ſulphu- 
reous Smoke were carried not only to Rome by the 
Wind, but alſo, beyond the Mediterranean, into 
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fallen on the Brink of the 


titnes, in Appearance, above 
1000, and at leaſt 300, Foot 
higher than my Head as I 
ſtood upon the Brink. But 
there being little or no Wind, 
they fell back perpendicular- 
ly into the Crater, increaſing 
the conical Heap. The other 
Mouth was lower in the Side 
of the ſame new formed Hill, 
I could diſcern it to be filled 


with red hot liquid Matter, 


like that in the Furnace of a 
Glaſs-houſe, which raged 
and wrought, as the Waves 


of the Sea, cauſing a ſhort a- 


brupt Noiſe, like what may 


be imagined to proceed from 
a Sea of Quickſilver, daſhing 


among uneven Rocks. 'This 
ſtuff would ſometimes ſpew 
over, and run down the con- 
vex Side of the conical Hill, 


and appearing at firſt red hot, 


it changed Colour, and hard- 
ned as 1t cooled, ſhewing the 
firſt Rudiments of an Erup- 
tion, or, if J may ſo ſay, an 
Eruption in Miniature. Had 


the Wind driven in our Face, 
we had been in no ſmall 


Danger of ſtifling by the ſul- 


phureous Smoke, or being 


knocked, on the Head, by 


lumps of molten Minerals, 
which we ſaw had ſometimes 


Crater, upon thoſe ſhot from 
* the Gulph at the Bottom. 


Africa 


* But as the Wind was favour. 
able, I had an Opportunity 
* to ſurvey this odd Scene for 
above an Hour and a half to- 
* gether; during which it was 
very obſervable, that all the 
* Volliesof Smoke, Flame, and 
burning Stones came only out 
* of the Hole to our left, while 
the liquid ſtuff in the other 
* Mouth wrought and over- 
* flowed, as hath been already 
* deſcribed. June 5. After a 
© horrid Noiſe, the Mountain 
* was ſeen at Naples to ſpew a 
little out of the Crater. The 
* ſame continued the 6th. The 
« oth, nothing was obſeryed 
* till within two Hours of 
Night, when it began a hi- 
deous bellowing, which con- 
© tinued all that Night, and 
the next Day till Noon, caul- 
ing the Windows, and, as 
ſome affirm, the very Houſes 
in Naples to ſhake. From | 
that time it ſpewed val 
* Quantities of molten Stuff to 
© the South, which ftreamed 
< down the Side of the Moun- 
© tain, like a Pot boiling over. 
© This Evening I returnd from 
© a Voyage thro' Apulia, and 
was ſurprized, paſſing by the 
North Side of the Mountain, 
to ſee a great Quantity of 
ruddy Smoke lie along a huge 
© Tract of Sky over the River 
of molten Stuff, ** 
22 ; 
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Africa, and even into Egypt, Moreover, Birds 
were ſuffocated in the Air, and fell down dead 
upon the Ground, and Fiſhes periſhed in the 
neighbouring Waters, which were made hot and 
infected by it. There happened another Eruption 


in 


* itſelf out of Sight. The gth, Light in the Air over that 
* Veſuvins raged leſs violently; © Trat of Land, where the 
that Night we faw from Na- burning River flowed; Aſhes 
* ples, a Column of Fire ſhoot © continually ſhowered on us 
between whiles out of it's all the Way from the. Sea- 
„Summit. The 1oth, when © Coaſt, All which Circum- 
* we thought all would have ſtances, ſet off and augmen- 
been over, the Mountain ted by the horror and ſilence 
grew very outrageous again, of the Night, made a Scene 
* roaring and groaning moſt the moſt uncommon and a- 
* dreadfully. You cannot form ſtoniſhing I ever ſaw? which 
' a juſter Idea of this Noiſe, in grew ſtill more extraordinary 
* the violent Fits of it, than © as we came nearer the Stream. 
by imagining a mix'd Sound Imagine a vaſt Torrent of li- 
made up of the raging of a quid Fire rolling from the 
* Tempeſt, the murmur of a Top down the Side of the 
* troubled Sea, and the roaring Mountain, and with irreſiſti- 
of Thunder and Artillery, © ble Fury bearing down and 
© confuſed all together. It was © conſuming Vines. Olives, 
very terrible, as we heard it Fig-trees, Houſes, in a word, 
in the further End of Naples, every Thing that ſtood in it's 
* at the Diſtance of above 12 * Way. The largeſt Stream 
Miles. This moved my Cu- © ſeemed half a Mile broad at 
* rioſity to approach the Moun- * leaſt, and five Miles long. I 
« tain. Three or four of us © walked ſo far before my Com- 
« got into a Boat, and were ſet ions up the Mountain, a- 
« aſhore at Torre del Greco, a ong the Side of the River of 
« Town ſituated at the Foot of * Fire, that I was obliged to 
Veſuvius to the South Weſt, retire in haſte, the ſulphure- 
« whence we rode four or five © ous Steam having ſuprized 
« Miles before we came to the * me, and almoſt taken away 
burning River, which was a: my Breath. During our Re- 
* bout Midnight. The roaring turn, which was about three 
* of the Vulcano grew exceed- o Clock in the Morning, we 
ing loud and horrible as we * conſtantly heard the murmur 
* approached. I obſerved a and groaning of the Moun- 
mixture of Colours in the * tain, which between whiles 
Cloud over the Crater, green, would burſt out into louder 
yellow, red, and blue; there Peals, throwing up huge 
{ Was likewiſe a ruddy diſmal * ſpouts of Fire, and burning 
| 1 L 3 s Stones, 


* 
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in Martial's Time, which he elegantly deſcribes 
in one of his Epigrams, and laments the ſad Change 
of the Mountain, which he ſaw firſt in it's Ver. 
dure, and immediately after black with Aſhes and 
Embers. When the Burning ceaſed, the Rain and 
Dew watered the Surface of the Mountain, and 
made theſe ſulphureous Aſhes and Embers fruitful, 
ſo that they produced a large Increaſe of excellent 
Wine; but when the Mountain began to burn 
again, and to diſgorge Fire' and Smoke afreſh 
(which ſometimes happened within a few Years) 
then were the neighbouring Fields burnt up, and 
the High-ways made dangerous to Travellers, 

4. A Mountain in Fava, not far from the Town 
of Panacura, in the Year 1586, was ſhattered to 
Pieces by a violent Eruption of glowing Sulphur, 
(tho' it had never burnt before) whereby (as it was 
reported) 10000 People periſhed in the underland 
Fields : it threw up large Stones, and caſt them as 
far as Pancras, and continued for three Days to 
throw out ſo much black Smoke, mixed with 


© Stones, which falling down * clipſe. Horrid Bellowings, 


the Sun with Aſhes and 


7 ing perfectly quiet without a- 
Smoke, cauſing a fort of E. i 


ny viſible Smoke or Flame. 
Flame 


6 
< again, reſembled the Stars in this and the foregoing Day, 
our Rockets. Sometimes 1 were heard at Naples, whi- 
© obſerved two, at others three, ther Part of the Aſhes allo 
« diſtinct Columns of Flame, reached. On the 13th, the 
and ſometimes one vaſt one, Wind changing, we ſaw a pil- 
© that ſeemed to fill the whole lar of black Smoke ſhoot up- 
Crater. Theſe burning Co- right to a prodigious Height. 
© lumns, and the fiery Stones, The 15th in the Morning, 
© ſeemed to be ſhot 1000 Foot © the Court and Walls of our 
c ndicular above the Sum- < Houſe in Naples were coyered 
mit of the Vulcano. The 11th with Aſhes. In the Evening, 
at Night, I obſerved it from flame appeared on the moun- 
© a Terraſs at Naples, to throw * tainthro' the cloud. The 17th, 
up inceſſantly a vaſt Body of the Smoke appeared much di- 
Fire and great Stones, toa *© miniſhed, fat and greaſy. The 
* ſurpriſing Height. The 12th 18th, the whole Appearance 
in the Morning, it darkened ? ended, the Mountain remain- 

0 
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Flame and hot Embers, that it darkened the Face 
of the Sun, and made the Day appear as dark as 
the Night. K 

5. MOUNT Connapi, in one of the Banda 
Ilands, when it had burnt for 17 Years together, 
in April 1586, broke out with a terrible bellowing 
Noiſe, and diſgorged ſuch large Quantities of great 
Stones, and thick ſulphureous burning Matter all 
over the Sea and Land, that it threatned Deſtru- 
ction to all that were near it. Hot Aſhes and Em- 
bers were vomited out with ſuch a Force, and in 
ſuch great Quantities, that they covered the great 
Guns of the Dutch, which were planted upon the 
Walls of their Citadel, and rendered them unſer- 
viceable. Red hot Stones above a Span long, 
were caſt into the Sea, and ſuch a Number of little 
ones, that ſmall] Ships had ſcarcely a free Paſſage 
out of the Harbour, The Water near the Shore 
was heaved up, and ſeemed to boil for ſeveral 
Hours, as if it had been ſet over a Fire; and 
ſeveral dead Fiſhes were found floating upon the 
Surface. | | 

6 MOUNT. Balaluanum in Sumatra, vomi— 
teth Flame and Smoke as A#tna doth. 

7. THE Ground in ſeveral Places in the Mo- 
lucca Iſlands belches out Fire with a raging Noiſe ; 
but none are ſo terrible as the Spiracle in the 
Iſland Ternata. The Mountain, which is ſteep 
and difficult to aſcend, 1s covered towards the 
Bottom with thick Woods, but the Top which is' 
elevated to the Clouds, is made bare and rugged 
by the Fire. The Funnel is a vaſt Hollow, which 
goes ſhelving down, and by Degrees becomes leſs 
and leſs, like the inſide of an Amphitheatre ; from 
whence, in Spring and Harveſt Time, or about 
the Equinoxes, when ſome particular Winds blow, 
eſpecially from the North, there are caſt forth, with 
a rumbling Noiſe, Flames mixed with black 

; L 4 Smoke, 
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Smoke, and hot Embers ; whereby all the Places 
far and near are ſtrewed with Aſhes. The Inhabi. 
tants viſit it at ſome certain Times of the Year, to 
gather Sulphur, tho' in ſome Places the Hill can. 


not be aſcended, but by Ropes faſtned to Iron 


Hooks. 


8. There is an Ifland about 60 Leagues from 


the Moluccas, (being one of thoſe that belong to 
the Moors) which 1s ofcen all together ſhaken with 
Earthquakes and Eructations of Fire and Aſhes in 
abundance; ſo that whole Rocks and Mountains 
are often made red hot by the Heat of the ſubter- 
raneous Fire, and burning Stones are blown up in- 
to the Air, as large as the Trunks of Trees, 
When there is a briſker Wind than ordinary, ſuch 
Clouds of Aſhes are blown all over the Country, 
that People labouring in the Fields are forced to 
haſten Home, halt covered with them; and 
Boars, and other living Creatures, are found buried 
in them, after the Storm is over, Fiſhes near the 
Sea Shore are poiſoned with the Aſhes, and ſo are 
the Inhabitants if they taſte any of the Water 
wherewith they are mixed. This diſaſterous black 
and poiſonous Fire breaketh out, from the Top of 
a Mountain, with a diſmal rumbling Noiſe like | 
Thunder-claps, or the report of great Guns, and 
bringeth up with it abundance of Aſhes, and burnt 

Pumice Stones. 


9. THERE is a Mountain in Japan, which 


continually vomiteth forth Flames; where it is re- 


ported the Devil ſhews himſelf, ſurrounded with | 
a bright Cloud, to ſome particular Perſons after | 
they have, for Performance of their Vows, kept } 
themſelves lean for a long Time,  _ 
10. THERE are ſeveral others Vulcanos in 
the Japan Iſlands ; about ſeventy Miles from F- 
rando there is one, and in a ſmall Ifland between 
Taraxima and the Seven Siſters (Iſlands fo _— I 

A F 3 | ; there | 
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to burn, and at other Times to ſmoke. 

11. NE AR the Cape Spiritu Sancto in Tandaya, 
ane of the Philippines, there are found ſome ſmall 
Vulcanos 3 and one in Marinda, which is a Part 
of the ſaid Iſlands. 

12. IN Nicaragua a Province of America, thirty 
Leagues from the Town of Leon, there is a Moun- 
tain, of a vaſt Height, which diſgorgeth - ſuch 
quantities of Flame, that they may be perceived 
at ten Miles diſtance, 

13. IN the Peruvian Range of Mountains 

(called the Cordilleras) there are in ſeyeral Places 
burning Rocks and Mountains, ſome vamiting 
Fire and Flame, and others ſmoaking ; eſpecial- 
ly thoſe in Carrapa a Province of Popaiana, which 
re perceived in clear Weather to emit a deal of 
Smoke. 
14, NEAR Arequipa, a Town in Peru, 
about ninety Leagues from Lima, there is a Moun- 
ain which continually vomits ſulphureous Fire, 
which, the Inhabitants are afraid, will ſome Time 
ir other burſt and overthrow the Town adjacent 
t it, 

15, IN Peru, near the Vale called Mulaballo, 
bout fifty Leagues from Quito, there is a Vulcano, 
Wo vlpbureous Mountain, which, ſome Time ſince, 


— which frighted People even at a great Di- 
ce. 


6. IN one of the Iſlands called Papoys, which 
Maire diſcovered (tho' perhaps it be not an 
land, but is joined to the eaſtern Shore of New 


unt and ſmoked, 
, THERE are ſeveral Mountains (as the 
\ k Mycovites tell us) in the Country of the Ton-Gui- 


ins, 


there is another, which now and then is obſerved 


lurſt and threw out great Stones, with a dreadful 


ana) there is a Mountain which, at that Time, 
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of theſe burning Mountains is à ſulphureous an 
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fins, upon the Eaſt of the River Jeniſia, fon. 
Weeks Journey from the River Oby, which pro- 
duce Vulcanos and ſmoking Mountains. 

18. THERE are alſo ſome of this fort neat 
the River Peſida beyond the Country of the Tyr. 
Guiſins, | 
19. THERE is a Mountain in Fez, called 
Beni-Gua-zeval, which hath a Cave in the Side 
of it, that vomiteth out Fire. 

20. IN Croatia, not far from the Sea. Shore 
near the Town of Apollonia, there is a rocky 
Mountain, from whoſe Top there often breaks out 
Fire and Smoke; and, in the adjacent Places, 
ſeveral of the Springs are hot. 

THERE are alſo ſome Mountains which 
have left off burning; ſuch as that in the Ifland 
Queimoda upon the Shore of Braſil, not far from 
the Mouth of the Silver River, or Rio de la Plata, 
which burnt formerly, but now ceaſes. Likewiſ: 
the Mountains in Congo or Angola; alſo thoſe in the 
Azores (eſpecialy in Tercera and St Michael) which 
uſed formerly to burn in ſeveral Places, but n 
ee only emit, now and then, Smoke and ti 

apours; whence they are annoyed with moe. 
frequent Earthquakes. The Iſland of S: Helm 
and Aſcenſion produce Earth which ſeems to be 
compoſed of Droſs, Aſhes, and burnt Cinders; 
ſo that in Time paſt it is probable the Mountain 


in theſe Iflands burned ; and further, becauſe | & 
theſe, as well as in the Azores, there are found Nat 
fulphureous Earths and Slags, like the RecremenFter, 
of Smithy Coal, which are every Way fit to tak 9 
Fire, and make Smoke; it will be no wonder! * 
new Vulcanos ſhould, ſome Time hence, be king 5 
led and break forth in theſe Iſlands; for the Caviſir, 


bitum 


ed in them (e). 


0 Earthquakes and Vulca- 
nos are both produced from the 
ame Cauſe ; which may be thus 
explained. Thoſe Countries 
which yield great ſtore of Sul- 

hur and Nitre, or where Sul- 
phur is ſublimed from the Py- 
rites, are by far the moſt inju- 
ed and incommoded by Earth- 
quakes; for where thereareſuch 
Mines they muſt ſend up Exha- 
tions, which meeting with ſup- 
terraneons Caverns, they m 
tick tothe Arches of them, as 
Got does to the Sides of our 
Chimnies, where they mix 
themſelves with the Nitre or 
Faltpeter, which comes out of 
theſe Arches, in like manner as 
we ſee it come out of the In- 
ide of the Arch of a Bridge, 
and ſo makes a kind of Cruſt 
which will very eaſily take Fire. 
Thereare ſeveral ways by which 
this Cruſt may take Fire, vix. 
1. Bythe inflammable Breath of 
the Pyrizes, which is a kind of 
dulphur that naturally takes Fire 
fitfelf. 2. By a Fermentation 
af Vapours to a degree of Heat, 
qual tothat of Fire and Flame. 
Jo the falling of ſome great 
one, which is undermined by 
Water, and ſtriking againſt ano- 
der, produces ſome Sparks 
which ſet Fire to the combuſti- 


king a kind of natural Gun- 
lender, at the Appulſe of the 
tir, goes off (if 1 may fo ſay) 
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bituminous Matter, which is contained and kind- 


le Matter that is near; which 


15 5 


with a ſudden Blaſt or violent 
Exploſion, rumbling in the 
Bowels of the Earth, and lift- 
ing up the Ground above it, 
ſo as ſometimes to make miſe- 
rable Havock and Deſtruction, 
till it gets Vent or a Diſcharge. 
Burning Mountains and Vulca- 
nos are only ſo many Spiracles 
ſerving for the Diſcharge of 
this ſubterranean Fire,when it 
15 thus preternaturallyaſſembled. 
And where there happens to be 
ſuch a Structure and Confor- 
mation of the interior Parts of 
the Earth, that the Fire may 
paſs freely and without Impedi- 
ment from the Caverns therein, 
it aſſembles unto theſe Spiracles, 
and then readily and eaſily gets 
out, from Time to Time, with- 
out ſhaking or diſturbing the 
Earth. But where ſuch Com- 
munication is wanting, or the 
Paſſages not ſufficiently large 
and open, ſo that it cannot come 
at the ſaid Spiracles without firſt 
forcing and removing all Ob- 
ſtacles, it heaves up and ſhocks 
the Earth, till it hath made it's 
Ways to the Mouth of the Vul- 
cano; where it ruſheth forth, 
ſometimes in mighty Flames, 
with great Velocity, and a ter- 
rible bellowing Noiſe. See 
Woodward's Efſay Page 157, 
158. Rohault's Phyfics Part 3. 
Chap. q. Sect. 23, 24. Phileſ- 
Tranſ. No 157. Pag. 512. 
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PROPOSITION VI. 


Some Ranges of Mountains afford no Aperture, 4 


others afford many; and ſome are diſcontinued ju; 
in one or two Places, 


THESE Streights, or Paſſages, were for. 
merly called Thermopylz, of which the moſt fa. 
mous are, 1. The Thermopylæ of Mount O19 [or 
Banina] in Theſſalia, [now called Bocca de Lupo 
which gave Name to the reſt, 2. The Caſpian 
Streights, thro* which there js a Paſſage between 
the Caſpian Mountains. 3. The Paſlage thro the 
Ridge of the Cordilleras in Peru. 4. The Paſſage 
thro* the Mountains on the Weſt-ſide of the Ara. 
bian Gulph, by which Merchandize is carried from 
Abyſſinia into Arabia, 5. The two Paſlages thro 
Mount Caucaſus, Sc. 


PROPOSITION VI. 


When a Mountain runs out into the Sea, or ſeem 

Ito Mariners] to overtop the reſt of the Country, 
it is called a Promontory, Cape, or Head-land, 
The moſt famous are, > 


1. T HE Cape of Good Hope at the extream 
Point of Africa, which muſt be doubled by thoſe 
that ſail into India. 

2. CAPE Vidtory at the further end of the 
Streights of Magellan. | | 

3. CAPE Verd, the moſt weſtern Point of Africa, 
where the Coaſt begins to wind towards the Eaſt. 

4. CAPE Vincent in Spain, 

5. THE Promontory of Atlas was, fond 
Ages ago, called a Head-land by Mariners, be 
cauſe they ſuppoſed it unpaſſable, or that K * 

1 | alle 
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failed beyond it they could not return ſafe ; where- 
ſore is was the utmoſt Bound of their Navigation 
on the African Coaſt. Other Promontories may 


he ſeen in Maps. | 


"PROPOSITION VII. 


J Mountains are oppoſed Chaſms, deep Pits, and 
Caves, which are found in ſome Places of the 
Earth. 


THERE is a ſtinking ſulphureous Cave in 
Ireland, which was formerly very famous, now 
called St Patrick's Purgatory; and in Italy there is 
that called Grotta del Cane (F). Les Africanus 
mentions one which emits Fire on a Mountain in 
Fez, called Beni-gua-zeval. 2p 

IN Bardeſay, an Ifland adjacent to the Princi. 
pality of Wales in Britain, there is a Rock near 
the Sea in which there is a Cave, unto which 
if you apply your Ear, you will hear the Strokes 
ofa Hammer, the blowing of Bellows, and the 
fling of Iron, as if it were in a Smith's Shop. 

NOT far from the Town of Beſſe in Azuitain, 


i there is a Cave, called by the Natives Du Souley, 
u which there is heard a Noiſe like Thunder in 
d, de Summer Seaſon. | | 


IN ſeveral Places there are ſound among 
Mountains, Vallies of ſuch a prodigious Depth, 
tat they ſtrike the Beholders with Horror, and 
auſe a Giddineſs in the Head. | 


) See Sturmius Philsf- urs which would otherwiſe, . 
Lzercit. 11. de Terre Mot. Lone en occaſion fre- 
(hep. 3. whereſomeof the moſt quent Succuſſions, and dreadful 
eminent Specus's are enumera- Convulſions of the Earth. See + 
u, and ſome of their Uſes, the Note above. And for more 
uz, that they ſerveforSpiracles to this urpoſe, ſee the Philo- 
ad Funnels to the Countries ſephical Tranſactions, and French 
nere they are to vent and Memoirs : paſſin. 


charge the Damps and. Va- E 
CHAP. 


Of Mines, Woods, and Deſarts. 
FINES, Woods, and Deſarts, make ſeveral 
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1 Tracts of the Earth remarkable, of which, 
tho? but little can be ſaid, yet it will not be unne. 
ceſſary for the more perfect Knowledge of the Parts WM \ 
of the Earth's Superficies, to conſider theſe Places, WM, 
and to trace out their Situations, which we ſhall n 


* * 


briefly do in this Chapter. 
PRO POSITTON I 


Mines are Places in the Earth, out of which Meal, 
Minerals, and other Kinds of Earth are dug. | 


SO many different Kinds of Foſſils as there are, 
ſo many various Names have their Mines, viz" 
Geld. Mines, Silver- Mines, Copper- Mines, Jrong 
Mines, Coal- Mines, Salt- Mines, and ſuch as product 
Gems, Se. Dar Los fro | 

TH E moſt celebrated Gold and Silver-Mines 
ö 2 | 
1. THOSE of Peru, and Caſtella del Oro, whucl 
are the richeſt in the World, yielding Gold and Si 
ver in abundance, and not being deſtitute of othe 
Metals; inſomuch that the Natives of Peru, ang 
the Spaniards, uſed to boaſt, that this Kingdom wi 


founded upon Gold and Silver. Girava, a Spaniſh 
XN | Write 
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wiiter affirms, that there were formerly Mines 
bout the Town of Quito, which produced more 
Gold than Earth. And when the Spamards made 
heir firſt Expedition into this Golden Country, they 
und ſeveral Houles, eſpecially in the Regal City 
(ao, which were all covered over within and with- 
gut with Plates ot maſſy Gold. And the Officers 
of the Peruvian Forces, not only wore Silver Ar- 1 
nour, but all their Arms were made of pure Gold. . 
The moſt rich and advantageous Mine of Silver is n 
the Mountains of Potoſi, where 20000 Work- 
nen are daify employed to dig it, and carry it up 
it leaſt 400 Steps. Theſe Mines produce that vait 
Quantity of Gold and Silver, which the King of 
ain receives out of America every Year, to the 
Mortification of other Kings and Potentates; and 
which, he therefore keeps fortified with ſtrong 
Forts and Garrifons, on 
2. THERE are excellent rich Mines of Silver 
nthe Japan Iſlands, whence they are called by the 
aniards, the Silver Iſlands. There are alſo ſome 
Mines of Gold found there; but theſe are not ſo 
ich as formerly. 3 as 
3. THERE were more plentiful Gold-Mines 
tmerly in Arabia, than at preſent, 
IN the Mountains of Perſia, and in China, 
re are ſome Silver-Mines. e ORs LENA 
IN Guinea there are ſeveral Mountains, that 
"duce Gold, but they are remote from the Shore, 
d the Gold-Duſt that is brought from thence, is 
t dug out of the Ground, but , gathered up and 
m by the Natives. Their in-land Kings are how- 
raid to poſſeſs each his Mine, the Product of 
ich he ſells to the Neighbouring Merchants, and 
again to others, till it reaches the Sea-Shore, 
guss exchanged with the Europeans. 
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6. IN Monomotapa, there are found rich Mines 
of Gold and Silver, and alſo in Angola, both which 
are thought to be Parts of one continued Vein. 

7. GERMANY excels the reſt of the Kino. 
doms of Europe for plenty of Mines, of which ſome 
produce ſmall Quantities of Gold, others abundance 
of Silver, and a great many of them Copper, Iron 
Lead, Vitriol, Antimony, &c. about which conſul 
the Deſcriptions of Germany. 

8. SWEDEN is enriched with the beſt Cop. 
per- Mine of any hitherto diſcovered}; it is in a vaſt 
high Mountain, which they call Kopperberg, out of 
which as much Copper 1s dug as makes up a third 
Part of the King's Revenue. Here are alſo Iran. 
Mines, and ſome Silver- Mines, but they ſcarcely 
defray the Expence of digging them. 

9. THERE are Mines of precious Stones found 
in the Iſland of Ceylon, and alſo in Congo (where 
there is a ſilver-Mine, and ſo much Marble, that 
the Earth under Ground is thought to be all Mar 
ble) and in Peru, about Portovejo in Smaragding 
and in Guiana, near the Coaſt of which there is: 
ſmall Iſland, called St, Maria, which yields abun 
dance of Gold, even 100 Pound Weight every 
Year, if we may believe the Dutch. In the King 
dom of Golunda, there is a Mine which yieldeth 
precious Stones, particularly Diamonds in abun 
dance, but it is not now dug. 

10. IN Chih, there are Mines yielding Gold, A 
der, and Gems, but the warlike Inhabitants, ſe 
ting more by Iron Weapons than Gold or Silve 
have partly killed, and partly driven away, the 90 
niards, and demoliſhed the Mines that were h 
newly begun. 4 5 N 
- 11. THE Iſland Madagaſcar abounds in IM 
and Tin, with a moderate Quantity of Silver, a lil 
Gold, but no Lead. Wherefore the Natives val 
Lead Spoons above Silver ones. 


* 
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12, IN the Iſland of Sumatra, it is reported, 
chat there are rich Mines of Gold, Silver, Braſs, and 
lron; and that the King in one Year (viz, 1620) 
eceived into his Treaſure 1000 Pound Weight of 


Id. 

1 z. IN the Philippine Iſlands, and in Java, Hi- 
ſpaniola, Cuba, and others; there are found Mines 
of Gold, Silver, Copper, and Iron: and in the 
Mountains of Siam there is got Gold, Silver, and 
Tin, 
14, THERE are Mines of Salt in Poland at Poch- 
1a, ſour Miles from Cracow ; (where huge Lumps 
of tranſparent white Salt are cut out of the Ground) 
n Tranſilvania, in the County of Tyrol in Spain, in 
Lfſer Afia, and in Places near the Caſpian Sea, not 
fr from the River Wolga, over-againſt the Iſland 
kitowat, where the Ruſſians dig their Salt and boil 
t to a more pure Subſtance, and after tranſport it 
all Parts of Ruſſia. In Cuba, there is a whole 
Mountain of Salt. All the Mountains in the Iſland 
of Ormus, at the Mouth of the Perſian Gulph, are 
of Salt, which may be gathered in any Part of them, 
n ſuch great Quantities, that the very Walls of their 
Houſes are built of cryſtalline Salt. In a Valley in 
ru, about eighteen Miles from Lima to the North- 
ud, are found deep and large Pits of Salt, 
mere every one may take away what Quantity he 
leaſes, becauſe it continually increaſeth, and ſeem- 
t impoſſible to be exhauſted. In Africa there is 
other Salt uſed, but ſuch as is dug out of Pits, 
a * Quarries, like Marble, of a white, greeniſh, or 

ab, Colour. All India fetch their Salt from the 
n Salt-Mines of Bagnagar in Cormandel, &c. 
" MW": ſhall treat of Salt-Springs in another Chapter. 
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A Wood is a mullitude of Trees extended over a lane 
Traft of Land, which ſpring up without Planting, 
and grow without being cultivated, 


SEVERAL Woods produce only one fort of 
Trees, from which they receive their Names; 0 
that as there is a great Variety in Trees, there i; 
alſo the fame in Woods, viz. Palm Woods, Oat 
Woods, Ofier Woods, Beech Moods, &c. Groves and 
Foreſts, are alſo thus diſtinguiſhed. Divers Coun. 
tries, eſpecially thoſe more remote, produce diff. 
rent Sorts of Woods. In Africa, about Cape Verl, 
there are whole Woods of Lemon and Orange- 
Trees, which the Sailors may pluck for a very 
ſmall Matter. In France, there are whole Woods of 
Cheſnut-Trees: In Ceylon there are Woods «f 
Trees, whoſe Bark yieldeth Cinnamon: In the Me 
lucca Iſlands, there grow Clove-Trees : In the Ban. 
da Iſlands, there groweth plenty of Nutmegs: In 
Brazil there groweth a hard ſort of Wood, which 
we call Brazil Wood: In Africa, eſpecially in M. 
midia, there grow Grapes, of which are made Rai. 
| fins of the Sun: In the Iſland Madagaſcar, and in 
other Places of India, there are Trees which ben 
Tamarinds: In Mount Lebanon there are Cedars 
and whole Woods of them in Japan; of which tit 
make Maſts of Ships. In Spain, France, and Italy 
there are whole Woods of Olive and Myrtle Tre 
In Germany there are Woods that produce ill 
Oak, Alder, Beech, Pine, Juniper, Maple, I 
plar, Aſh, and Elm. 1 

T H E moſt noted Woods are, the Hercyni 
Foreſt, which formerly overſpread almoſt : 
Germany, and at this Day taketh up large Tracts 
Land in ſeveral Countries, and under ſeveral "_ 
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The ancient Caledonian Wood in Scotland, with ſeve- 
nal others in other Countries; eſpecially in Nor- 
way, Where there grow more large Trees than in 
any other Country, and from whence all Europe 
procures Maſts for their Shipping. Lithuania is 
alſo overſpread with Woods and Foreſts ; from 
whence large Taxes are raiſed for the king of Po- 


land, 


PROPOSITION III. 
Deſarts are vaſt Trafts of Land uninhabited by Men, 


THESE are of two ſorts, ſuch whoſe Soil is 
barren and unfruitful, properly called Deſarts; and 
ſuch whoſe Ground is fertile enough, but are never- 
theleſs ſaid to be deſart, becauſe they are unculti- 
vated by Men. In Mzuſcovy, and in Places near the 
Caſpian Sea, along the Banks of the Volga, there 
are large Tracts of fertile and fat Meadow Ground, 
which lie deſart and uncultivated ; in the former 
Place, by reaſon of it's Plenty, and the Lazineſs of 
the Inhabitants : And in the latter, by the Wars of 
Jamerlane, when theſe Countries were laid waſte, 
and depopulated. But ſuch as theſe are impro- 
perly called Deſarts. | 

THERE are four kinds of Deſarts (properly 
| called) viz. ſandy Deſarts, marſoy Deſarts, ſtony 
Darts, and beathy Deſarts; which laſt produce 
Woods and Foreſts in ſeveral Places, and are 
more uſeful and eaſy to be cultivated. 

1, THE Deſarts of Africa are almoſt all ſandy, 
and there is not any part of the Earth ſo much 
vrer-run with Deſarts. Thoſe in Libya ſurround 
al ; and are accounted the largeſt upon 

th. 
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2. THE Deſarts of Arabia, are ſome of them 
ſandy, and others ſtony: the greateſt is vulgarly 
called the Sand- Sea. 

3. THE Deſarts about the Mountain Imaij, 
The ſandy Deſart of [ Xamo] in Mongal, where the 
rich Kingdom of Cathaia formerly was (tho? falſly) 
ſuppoſed to be. 

4. THE Deſarts of Cambodia. 

3. T HE rocky Deſarts of Nova Zembla. 

6. THE Deſarts of Norway, Lapland, Sweden, 
and Finland. 

7. THE Deſarts of Germany, are all Heath; 
hence thoſe in Lunenburg, are called Lunenbure- 
Heath, &c. 
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Cmtaining HYDRO GRA PHV which 15 
explained in ſix Chapters. 


CHAP, XII. 
Of the Diviſion of the Ocean by the the Interpoſition of 
Lands. 


AVING G treated of the Diviſion of the Earth, 
and its Parts, in the foregoing Chapters; 
Order requires that we alſo conſider the Situation 
and Diviſion of the WATERS, which make 
the other Part of the Terraqueous Globe, and 
explain ſuch of their Properties as belong to Geo- 
raphy, : 

[N the ſecond Propoſition of Chapter vii, we 
divided the Waters into four Species, viz. 1. The 
Ocean and Seas. 2, Rivers and freſh Water. 
;, Lakes and Marſhes. 4. Mineral Waters. In 
this Chapter we ſhall Diſcourſe of the Diviſion 
of the Ocean. 


PROPOSITION 1. 


Ihe Ocean, in a continued Extent, encompaſſeth the 
whole Earth, and allit's Parts, nor is it's Super ficies 
any where interrupted, or altogether broken by the 
interpoſed Earth; only a larger Traf of Sea, or a 
Wider Communication is in ſome Places wanting. 


THE Truth of this Propoſition cannot be 
ed but by Experience, which is chiefly gained 
M 3 by 


166 The Abſolute Part SRE r. IV. 


by ſailing round the Earth, which had been oſten 
attempted and happily accompliſhed ; firſt by the 
Spaniards under Capt. Magellan, who firſt diſcoye. 
ed the Streights, called by his Name ; then by the 


Engliſh, viz. by Sir Francis Drake, Sir Thomas Ca. 


vendiſh, and others; after by the Dutch, &c. 
THE Antients never doubted that the O. 
cean was thus continued; for they ſuppoſed the 
old World to be raiſed above the Waters, and 
every where ſurrounded thereby (and ſome of them 
thought it floated). But when America was dif. 
covered (which is extended in a long Tract from 
North to South, and ſeems to hinder the Conti. 
nuation of the Ocean) and alſo the Arctic and 
Antarctic Continent, then they began to think o. 
therwiſe ; for they imagined, that America was join- 


ed to ſome Part of the South Continent (which | 


was not unlikely) in like Manner as moſt of our 
moderr. Geographers, ſuppoſe that North America 
is joined to Groenland. If both theſe Conjectures 
had been true, then indeed the Ocean had not en- 
compaſſed the whole Earth. But Magellan removed 
all Doubts and Scruples about it, by diſcovering, in 
the Year 1520, the Streights between America and 


the South Continent, which join the Atlantic to the} 
Pacific Ocean. What therefore the Antients hap- 


pened to ſtumble upon, by a wrong way of ar: 
guing, we have found out to be a real Truth by 
Experience. The ſame may be ſaid about Africa 
for the Antients, without any Heſitation, ſuppoſed 
it to be bounded to the Southward by the Ocean 
and not to be extended ſo far beyond the Equ 
tor, as it really is; but when the Portugueſe had ſai 
ed along the weſtern Coaſt of Africa, and founk 
it to be extended a great way beyond the Equatdl 
it was queſtioned whether Africa could be fails 
round (ſo far as to afford a Paſſage to Indi 


that is, whether Africa was extended Southward 
4 | encon 
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encompaſſed by the Ocean. But this Doubt was 
alſo removed by Vaſco di Gramma; who, in the 
Year 1497, firſt ſailed round the moſt ſouthern 
Promontory of Africa, called, The Cape of Good- 
Hope; which Name it had received from Fobn II, 
King of Portugal, in the Year 1494, when Bar- 
thel Diaz (who firſt returned from it, tho? he did 
not double the Cape for want of Proviſions, and 
by Reaſon of tempeſtuous Weather) had given 
him a large Account of the ſtormy troubled Sea 
about this Promontory. 


PROPOSITION II. 


The Ocean, taken altogether, is formed by the Land 
into ſeveral Portions, of which there are three Spe- 
cies, VIZ. 1. Oceans, or great Seas. 2. Bays or 
Gulphs. 3. Streights. 


1. THE Word Ocean is taken in a double 
Senſe, ſometimes for that general Collection of Wa- 
ters which ſurround the whole Earth ; and very of- 
ten for a Part of that Collection, which is joined 
on both ſides to other Parts by broad Tracts. 
Thus we ſay, The Atlantic Ocean, The German 
Ocean, The Ethiopic Ocean, and Indian Ocean. We 
ſhall here uſe the Word Ocean ſometimes in the 
later Senſe according to Cuſtom, inſtead of Sea ; 
which alſo 1s a Part of the whole Ocean, becauſe 
the Word Sea is often uſed in a ſomewhat dit- 
ferent Senſe, as will be ſhewed by and by. 

2, A BAY, or Gulph, is a Part of the Ocean 
which flows between two Shores, and is every where 
environed with Land, except where it communi- 
ates with other Bays, or the main Ocean, Ir is 
very often called a Sea. | 

A STREIGHT is a narrow Paſſage, ei- 
ther joining a Gulph to the Neighbouring Ocean, 

4 oe 
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or one Part of the Sea or Ocean to another. Theſ. 
Differences are found in the Ocean, as will appexr 
from what follows. 


PROPOSITION III. 


The main Ocean is divided into four large and parij. 
cular Parts, which are alſo each of them called Oc. 
ans, and anſwer to the four Continents, or great 


Hands of the Earth. Theſe are, 


1. THE Atlantic Ocean, which is placed be. 
tween the weſtern Shore of the old World, and the 
eaſtern Shore of the new World. It is alſo called 
the weſtern Ocean becauſe it lieth to the weſtward 
of Europe, It is beſt divided into two Parts, by 
the Equator ; whereof the one is contiguous to the 
Hyperborean Ocean, the other to the Icy or South 
Sea, 

2. THE Pacific Ocean, or great South Sea, 
which is placed between the weſtern Shore of Ane. 
rica and Aſia, and is extended to China, and the 
Philippine Iſlands. 


3. THE Hyperborean, or northern Ocean, 2. 
bout the Ardtic Continent. | 

4. THE ſouthern Ocean, about the South 
Continent, of which the Indian Ocean is a Part. 


OTHER Geographers divide the main Ocean 
into four Parts, after this Manner : They make 
the Atlantic one Part, but do not extend it beyond 
the Equator, where they begin the Ethiopic: They 
alſo reckon with us the Pacific, and add thereto 
the Indian; but we, in our Diviſion, have more 
regard to the four great Continents. Some make 
but three Parts, viz. The Atlantic, Pacific, and In- 
dian ; but then they extend the Atlantic further. 

Let every one uſe what Diviſion he likes beſt, * 
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no great matter which; for theſe are not made by 
Nature, but contrived by the Fancy. 


PROPOSITION IV. 


dome Parts of the Ocean borrow a Name from the 
Countries which they bound. 


THUS we fay the German Ocean, the Britiſh 
Lea, the Indian Ocean, the Gulph of Venice, &c. 


PROPOSITION V. 


Some Bays are oblong, others broad; ſome primary, 
and others ſecondary ; the former flow out of the 
Ocean, the latter out of ſome other Bay : and ſuch 
may be called Arms or Branches. The oblong are, 


1. THE Mediterranean Sea, which breaks out 
from the Ocean, between Spain and Barbary ; and 
runs a long ſpace between Europe and Africa, even 
as far as Syria, Aſia-minor and Thracia. The entrance 
is called by way of Eminence the Streights. Hence 
to fail up the Streiglits, is to viſit by Sea, Italy, Greece, 
Syria, Sicily, Venice, and the reſt of the Countries 
that lie upon the Coaſt of this Bay. 

THERE are ſeveral ſecondary Bays, or Arms, 
which proceed from it, viz. the Adriatic Sea, or 
Gulph of Venice, the Archipelago, &c. 

IT may be reaſonably enquired, whether the 
Euxine Sea be a Part of this Bay. Of which ſee 
Chap. xv. 

THE Mediterranean had divers Names from 
the ſeveral Coaſts it reaches; on the North it hath 
Wain, France, Italy, Sicily, Sclavonia, Greece, Can- 
da, Romania, Afia-minor ; on the South it hath 
Morocco, Fez, Tunis, Tripoli, Egypt. From whence 
ts called the Gulph of Lyons, the Tuſcan Sea, the 


Tonian 
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Jonian Sea, the Levant, &c. It is extended from Weg 
to Eaſt, and receives into it many Rivers, 

2. T HE Baltic (or Eaſt Sea, improperly ſo cal. 
led) breaketh out from the Ocean between Zeeland 
and Gotland, part of the Continent of Sweden, and 
alſo between Zeeland and Futland, from whence i 
flows a long way to the South-Eaſt, and afterwar, 
winding to the northward, it reaches a prodigious 
length between the Provinces of Mecklenburg, Pon. 
rania, Courland, and Livonia, on the Eaſt ; and on 
the Weſt, Sweden and Lapland. It ſends out two 
Arms, viz. the Bothnic Bay, and the Gulph of Fi. 
land; to which may be added the Livonian Sea, or 
Gulph of Riga. It receiveth ſeveral great River, 

3. TH E Arabian Gulph, or Red Sea, floweth out 
of the Indian Ocean between Aden, a Town in Arc 
bia, and Cape Muſledon in Africa, having Africa on 
the Weſt, and Arabia on the Eaſt. It runs to the 
Eaſtward as far as the Iſthmus of Africa, to the 
Town of Suez, where there is a Harbour for the 
Turkiſh Fleet, and receiveth only a few ſmall Rivers, 
but not one out of Africa. It is extended from the 
South-Eaſt to the North-Weſt. 

4. THE Perſian Gulph [or Gulph of Balſers] 
floweth out of the Indian Ocean, near the Iſland 0 
Ormus, from the South-Eaſt to the North-Welt, 
between Perſia on the Eaſt, and Arabia on the Well, 
as far as the ancient Chaldæa, where it receiveth the! 
Euphrates and Tigris, joined a little before in one 
Chanel; but few Rivers of note beſides. 

;5. T HE Gulph of California, or Red-Sea, rus 
from South to North, between the Weſt of Mex 
in America and California, and ends at Tatonteac, al 
unknown Part of America. Modern Diſcovere! 
will have California to be an Iſland; and this nott 
be a Gulph or Bay, but a Streight or Sea (a). 


(a) See Note (e) Chap. viii. 
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6. T H E Gulph of Nantin [or Gang] runs north- 
vard, between Corea and China, towards Tartary, 
where ſome place Tenduc, in the Kingdom of Ca- 
1þzia: others will have Corea to be an Iſland. It 
eceiveth but a few Rivers. 

TO theſe may be added ſeveral leſſer Bays, ſuch 
1; the Gulph Cambaya, &c. Only the two firſt of 
theſe, viz. The Mediterranean and the Baltic, afford 
ſecondary Bays. 


PROPOSITION VI. 
Toe broad and open Bays are ſeven in Number, Viz. 


1. T HE Gulph or Sea of Mexico, which flows 
out of the Atlantic Ocean from Eaſt to Weſt, be- 
tween North and South America, where it is ſtop- 
ped by the long Iſthmus that joins theſe two Conti- 
nents, and ſeparates the Atlantic from the Pacific 
Ocean. It receiveth a great many Rivers, and for 
Multitude of Iſlands may compare with the Archi- 
elago. 

: ; T HE Gulph of Bengal, or Ganges, ſtrikes 
out from the Indian Ocean, towards the North, be- 
tween India and the Peninſula of Malacca it is 
bounded by Orixa, Bengal, Pegu, &c. Kingdoms 
of India, and receives, beſides the Ganges, a great 
many famous Rivers, 

3. THE Bay of Siam, between Cambodia and 
Malacca, is extended northward to the Kingdom 
of Siam. + 

4. THE White-Sea, or Ruſſian Gulph, flows 
from the Northern Ocean towards the Sonth, be- 
tween Lapland, and the remote Shores of R#y/jia. It 
ſtretcheth out an arm towards Lapland, and endeth 
at Archangel in Muſcovy ; which is a Mart much 


ſrequented by the Engliſh and Dutch, It receives 
ſereral great Rivers. 
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5. THE Lantchidal Sea, is a Bay between [Ne 
Holland] and New Guinea; two Peninſula's , 
the South Continent. It is extended ſouthward 
and terminated at Carpentaria. 8 

6. THERE is another Gulph a little to the 
weſtward of the laſt, between [Nuyt's Land] and 
Van Diemen's Land (two Sea Captains, by whom 
theſe Parts were diſcovered). 

7. HUDSON's Bay is bounded by New Britain, | 
New France, New Denmark, &c. and runneth out 
of the Northern Ocean. To which may be added, 
Baffin's Bay, the Bay of Biſcay, &c. 


PROPOSITION VII. 


Streights either join the Ocean to the Ocean, or the 
Ocean to a Bay, or one Bay to another, 


OF Streights we reckon fifteen, viz. | 
1. T HE Streights of Magellan, tho” they may 
yield to others for Antiquity, are nevertheleſs, ac. 
counted very famous for their exceeding long Reach, 
thro? which there is a free Paſſage from the Atlan- 
tic to the Pacific Ocean. The Streight is in Length, 


from Eaſt to Weſt one Hundred and ten Leagues; 


but the Breadth is various, in ſome Places two ! 
Leagues, one League, and in ſome Places but a} 


quarter of a League. Magellan firſt diſcovered it, 

and failed thro? it in the Year 1320. Tho' it is re- 
ported, that Vaſcus Nunnius of Valboa, had before 
(viz, in the Year 1513) taken notice of it when 
he failed that Way, to make Diſcoveries to the 
Southward. It lieth in 52 degr. 30 min. South La- 
titude, between Patagon, a Part of South America 


on the North, and the Iſlands of Terra del Fuego 
on the South. 
2. A little further, to the ſouthward, are the 


Streights of La Maire, which are much ſhorter bor 
x 101 
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hoſe of Magellan. They have a Part of the South 
Continent on the Eaſt, and the Iſlands of Terra 
4] Fuego one the Weſt, A Paſſage is more expediti- 
ouſly made thro' theſe into the great South-Sea, 
han the other. They lie in 54 degr. 30 min, South 
itude. 
7 THE Streights of Manila, between Luconia 
and Mindanao, and others of the Philippine Iſlands, 
ire aid to be one hundred Leagues in Length, and 
re a very dangerous Paſſage to Ships, by reaſon 
of dreadful Quick-ſands in ſeveral] Places. They 
re extended from Eaſt to Weſt, and join, in part, 
the Pacific to the Indian Ocean, which are alſo not 
ar from thence, joined by broader Streights in ma- 
ny Places. 

. THERE are ſeveral other Streights among 
the Indian Ifles, and between them and the Conti- 
gent; as between Ceylon and India; between Suma- 
m and Malacca ; between Sumatra and Java, &c. 

;, THE Streights of Waygats, thro* which 
there is ſuppoſed to be a Paſſage from the Ruſſian 
or North Sea, into the Tartarian Ocean; but it is 
o ſhut up with Ice, that it never could be failed 
thro' by the Europeans (b). It lies between Samoie- 
Ga and Nova Zembla. | 

b. THE Icy Sea, between Nova Zembla and 
pitibergen, or New Greenland. 

7. DAVIS's Streights, between North America 
ad Greenland, have not been yet ſailed thro? ; there- 
tre we are in a doubt, whether it be a Streight or 

MW: arrow Sea. | 
. FORBISHE R's Streights, which afford a 
age from the Atlantic Ocean into Hudſon's Bay. 
3 9 THE. Streights of Anian, between North 
werica and Tartary in Aſia, through which there 

ad to be a Paſſage between the Tartarian Ocean, 


te Note (a) Chap viii, 
n and 


| 
| 
| 
| 
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and the Pacific Sea; but this is as yet unſettleg 
They who have failed in that Part of the Pacife 
Ocean pretend to be certain, that there a5 
Streights, or Sea, both between America and Jar. 
tary, and alſo between America and Greenland, h 
reaſon that for ſeven hundred Leagues from Fay 
towards North America, the Currents ſet trons! 
from the North North-Weſt, tho' the Wind be vz. 
riable, and blow from other Points of the Compaj; 
but when they are come within one hundred League 
of New Spain, theſe Currents ceaſe, and others floy 
to the Northward, as if it were to ſome broad Sci 
on the North of New Spain. Alſo in theſe ſeyen 
hundred Leagues failing, Whales are daily cen, 
and other ſorts of Fiſh, that are known to delight 
in Streights and narrow Seas, which it is proba- 


SEC T. IV. 


800 


ble, come from the Streights of Anian, to that Par 


of the Pacific Ocean; becauſe they are not found þ 
elſewhere (c). However, ſeveral of our modem j 
Geographers take no notice of theſe Streights, but 
place a vaſt unknown Ocean, between Tartary or i: 
Corea and America, tt 

10. THE Streights of Gibraltar, thro* which ;; 
the Atlantic Ocean guſheth into the Mediterranean ;; 
Sea. They lie between Spain and Africa, and are 
about two Leagues over at the ſtraiteſt Place, bu ty 
much longer. The Ancients believed that ther: 

(c) It is certain the Sea of Whale paſſed from. 92 ! I 
Corea and Fapan, is annexed thro' the neareſt Arm of t 
to the Tartaric Ocean, and alſo Sea, rather than thro' the mom is 
to the Sea of Greenland; be- remote. But be it how it wil mi 
cauſe that ſome Hollanders af- we may hence fafely conclude th 
firm, (who were ſhipwreck'd that the Sea which lies beyon 
upon Corea, a Peninſula of 28 and Spigſberg, is paſa V4 
China) that they ſaw there a ble; and thro' more perhaf 
Whale, upon whoſe Back ſtuck than one Arm or Chanel, pa 
a Harpon Iron of Gaſcom, which they communicate. the 
which not being queſtioned Note (a) Chap. viii. and Phil * 
by any, it is moſt probable Tran/a#. abridged by Loro tho Lr! 

Vol, iii. Page 612. by 


to be conjectured, that this 


Wen 


— 
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were no ſuch in the firſt Ages of the World, but 
chat they were made by the breaking of the Sea 
upon the Land. ' 

11. T HE Streights of Denmark [or the Sound] 
lie between Zeeland and Schonen, thro* which the 
Atlantic, in part, flows into the Baltic, where they 
are ſtraited. They are about half a German Mile 
over. - Near to this there are two other ſmall 
Streights, the one between Zeeland and Funen, and 
the other called the Bell, between Funen and Fut- 
land. 
12. THE Streights of Babelmandel, at the 
Mouth of the Arabian Gulph, near the Sea-Port 
Aden, thro* which there is a_ Paſſage out of the 
lndian Ocean into the Red-Sea, 

13. T HE Streights [of Ormus] at the Mouth 
of the Perſian Gulph, are not properly ſo called, 
becauſe they are but little narrower than the Gulph 
itſelf, 

14. THE Helleſpont, a Streight famous among 
the Grectans, thro* which there is a Paſſage from 
the Archipelago to the Propontis; near to this there 
is another narrow Sea, called the Thractan Boſphc- 
745, which joins Propontis to the Euxine Sea. 

15, THE Faro, or Streights, of Meſina, be- 
tween Italy and Sicily. 

MAN Y have been of opinion, that there were 
streights ſomewhere northward of Virginia, which 
1s in 40 degr. North Latitude, whereby the Atlantic 
is joined to the Pacific Ocean, and thro which they 
might find a free and open Paſſage to China, and 
the Philippine Iſlands: but this, in the Year 1609, 
was in vain attempted thro* Hudſon's Streights. 

THUS have we explained and pointed out the 
„Fats of the Ocean, diſtinguiſhed by the Situation of 
pil dhe Land, in like manner as in Chapter viii, we de- 
ſcribed the different Plans of Countries, occaſioned 

by the breaking in of the Ocean, That the Geo- 
AY . | grapher 


— — . — . — 


; * | 


176 The Abſolute Part SR r. ly 


grapher may keep all theſe in his Memory, it wil 
not be unſerviceable to him to trace out the Peri. 
meter of the Sea Coaſt, and to take a tranſiem 
View of the Shores and Bounds of each Country 
and alſo how they are fituated, and joined one i, 
another. 


PROPOSITION VIII. 


[To trace out the Sea Coaſts, that environ the four 
Quarters of the Earth, viz. The old and new World, 
and the North and South Continent.] 


1, THE old World, (comprehending Europe, 
Aſia, and Africa,) is extended northward to the 
Streights of Waygats, adjoining to Samoieda ; u 
on the Weſt of which is the Kingdom of Muſco- 
vy, where the White Sea is received into a large 
Bay from the North; on the further Side of which 
is Lapland, and next to that, on the Weſt, Norway, 
whoſe Shore runs North and South; then winding 
to the Eaſt, we came to the Shore of Gotland and 
Schonen, where there is a Gulph that receiveth the 
Baltic Sea, which is bounded by Sweden, Finland, 
Livonia, Pruſſia, Courland, Pomerania, Mecklen- 
burg, Holſtein, and Jutland ; then turning ſouthward 
on the further Side of Jutland and Holſtein, we find 
the Shores of Weſtphalia, Holland, Flanders, France, 
and Spain; where there is another Inlet that re- 
ceives into a vaſt Bay the Mediterranean Sea, which 
is hemmed in by Spain, France, Italy, Sclavonu, 
Greece, Romania, Aſia minor, Egypt, Barbary, and 
Morocco, over-againſt the Spaniſh Shore; then we 
turn along the Weſtern Shore of Africa, to Cape 
Verd; and from thence the Shore bends eaſtward 
along Guinea, and ſouthward by Congo and Angola, 
to the Cape of Good Hope; where it is again refle- 
&ed northward, and gives Bounds to Sofala, Zam- 
| 1 guebar, 


9 
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guebur, and ¶ Anian ]; here the Arabian Gulph, or 
Red-Sea,- is.extended. to Zgypt, which is joiucd to 
the Arabian Shore, and to the Shores of the Perfian 
Gulph > upon the Eaſt of theſe, are the Shores of 
Perſia, Cambaya, Indoſtan, Malacca in India, Bengal, 
Cambodia, China, Tartary at Corea, to the Streights 
of Uries; where follow the unknown Coaſt of Nor- 
thern Tartary, and the Samoieds, which is [very like- 
y] joined to the Streights of Maygats, where we 
began. 1 4 373: va3i4 by” | 
ro AMERICA is thus encompaſſed by the 
Ocean. On the North at the Streights of Davis, 
there is Hudſon's Bay, from whence follow in order 
to the ſouthward the Shores of New-Britain, New- 
England, New-France, Virginia, Florida, Mexico, 
and New-Spain, on the Iſthmus ; then New-Caſtle, 
Guinea, Braſil, and Patagon, at the Streights of 
Magellan, where the Shore from running ſouthward 
begins to turn towards the Weſt; thence from 
South to North are extended the Shores of Chil, 
Peru, New-Spain and New- Mexico, which is bound- 
ed by the Gulph of California ; [where follow the un- 
known Shores of Mozembec, &c. (bounded perhaps 
by the Streights of Anian) which may be contiguous 
(tor any thing that we know) to thoſe of Davis's 
Streights.] 3 

3. THE Ardtic Continent is extended to Davis's 
streights, and from thence begin the Shores of 
Greenland, which run a little to the South, and then 
turn northward to Spitſberg, where they are called 
the Shores of New-Greenland: theſe are ſtretch- 
ed out over againſt Nova Zembla, and the North 
of Tartary; from whence the reſt of the Shore to 
Davis's Streights is unknown. 22 

4. THE South Continent ſtretches to the 
ireights of La Maire, whence the Shore is per- 
laps continued to New- Holland, where the Lant- 


am- Neid! Sea is received into a Gulph, on the other 
rr Side 
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Side whereof is New Guinea, which [very proba. 
bly] is contiguous to the Shores at the Streight, 
of La Maire. le an, 
LET us now trace out the Perimeter of the 
Ocean. Between Dawiys Streights, and Nous 
Zembla there is the northern Ocean, and Icy Sea, 
or Sea of Greenland; which is continued till he. 
tween Europe and America, where it-is called the 
German Ocean, the Britiſh Ocean, the French and 
Spaniſh Ocean, and, in the whole, the Atlan 
Ocean; (and maketh three Bays, viz. the Mediter. 
ranean, the Baltic, and the Mexican Gulph) which, 
when it comes between the Coaſts of Africa and 
Braſil, is called the Ethiopian Sea on the one 
Hand, and on the other the Sea of Magellan: fur. 
ther to the Eaſt, between Africa and the South Con- 
tinent, is the ſouthern Ocean, and between Af 
and the ſame Continent the [ eaſtern or] Indian 
Ocean; alſo between Aſia and South America is 
the Pacific Ocean [or great South Sea] which is 
extended northward to the Streights of Waygat; 
and Anian, and ſouthward to the Streights of 
Magellan [and La Maire] by which it is joined to 
the Atlantic. It goes under ſeveral Names along 
the Coaſt of America, as the Sea of Chili, Peru, 


Mexico, California, &c. 


The Terraqueous Globe is divided into Land 
and Water. Again Water is divided into 
the main Ocean, Lakes, Moraſſes, and Ri- 
vers. The main Ocean is formed by the 

Earth into three ſorts of Portions. 


Of which theſe ſix are obloncot 


1. The Ocean, whoſe prime Parts are four. 
1, The 


Of which theſe ſix are oblong 
hl 
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1. The Atlantic [or 

weſtern Ocean] with 

the Ethiopic Sea, be- 

tween Europe and 28 The Britannic Ocean, 

fricaon the one Hand, 3 The German Ocean, 

and America on the EE The Spaniſh Ocean, Cc. 
ther. It obtains vari- 

ous Names from the 

Places it watereth, viz. 

2. THE Pacific Ocean, or great South Sea, 
between the furtheſt Parts of Aſia and the Indian 
Iſlands, on the one hand; and the weſtern Shore 
of America on the other. 

3. THE northern Ocean, about the Arctic 
Continent, ſometimes called the Icy Sea, Tarta- 


| r1an Ocean, Cc. 


4. THE ſouthern Ocean, about the Antarctic 
8 a Part of which is the Indian Ocean. 
2. Bays or Gulphs. 
i OI Tyrrhene 
fi. The MediterraneanC * 
Sea between Europe 5 The e 
and Africa as far as Sea. 
Aſia minor The Levant, 
* Sc.] 
5 The Gulph of Venice, 


gle $1.1 


„ 


ſecondary 


Bays are The Archipelago, 


The Euxine Sea, Oc, 

2, The Baltic Sea with it's ſecondary Bays, 
viz, the Bothnic Bay, the Gulph of Finland, 
the Livonian Sea, Oc. 

3. The Arabian Gulph, or Red-Sea, between 
Africa and Arabia. 

4. The Perſian Gulph, or Gulph of Balſora, 
between Arabia and Perſia. 

5. The Sea of California, between California 
and New- Mexico. 

6, The Gulph of Nankin, between Corea and 

ti China, N 2 Theſe 


| 
| 
| 
| 
| 
; 
| 
: 
| 
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"1, The Gulph of Mexico, between North 
and South America. 


2, The Gulph of Bengal, between Indoſtan 


7 and Malacca. 

£ | 3. The Bay [of Siam] between Malaccs 
8 and Cambodia. 

> 34. The White Sea, between Lapland and 
3 Muſcovy, 

5. The Lantchido! Sea, between New. Hy]. 
— land and Neu-Guinea. 

6. The Gulph between Nuy!'s Land, and 


Van Diemen's Land. 
7. Hudſon's Bay; between New-France and 
b 


Theſe ſeven are broad and open, 


+ ANew-Denmark, 


3. Streights. 


1, T HE Streights of Magellan, which join the 
Atlantic to the Pacific Ocean. Theſe are longer 
than any of the reſt. 

2. THE Streights of La Maire near thoſe of 
Magellan, and of the fame uſe. 

3. THE ſuppoſed Streights of Aman, which 
Join the Pacific to the Tartarian Ocean. 

4. D AV IS's Streights which join [Bafin 
Bay] to the Atlantic, near which are Forbiſbers 
Streights. _ 

5. THE Streights of Waygats, which join the 


Icy Sea, perhaps, to the Tariarian Ocean, if the 


Ice do not interpoſe. wr 

6. T HE Streights of Gibraltar, which join the 
Atlantic to the Mediterranean Sea. 

7. THE Streights of Denmark, or the Sound, 
join the Atlantic to the Baltic. 

8. THE Streights of Babelmandel, at the mouti 
of the Arabian Gulph. 
9. THE streights of Ormus, at the mouth d 
the Per/ian Gulph, FR 
| 10, THE 


z of 
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10. THE Helleſpont and Boſphorus, which join 
the Archipelago to the Euxine or Black Sea. 

WIH ET H E R the Caſpian Sea be a Lake or 
a broad Bay, which is joined to the main Ocean 
by ſome ſubterraneous Streights, is not ſettled a- 
mong Geographers. 


CHAF. XII. 


Of the Ocean, and certain Properties of it's 
Parts, 


PROPOSITION I. 


The Surface of the Ocean, and of all other Liquids, is 
round and ſpherical : Or the Surface of the watery 
Part joined to the Surface of the dry Part, do both 


together make up'the Super ficies of the terraqueous 


HE Truth of this Theorem is proved from 

the Arguments uſed in Chapter 111, to prove 

the ſpherical Figure of the Earth, for they hold as 
well here as there; but becauſe thoſe Proofs are 
chiefly built upon the Phænomena that are rea- 
lonably ſuppoſed to proceed from ſuch a Figure, 
that is, rather from the Effects than the Cauſe ; 
we ſhall-propoſe, in this Place, a Demonſtration 
which is wholly founded upon natural Cauſes, and 
by which Archimedes proved the Superficies of all 
liquid Bodies to be ſpherical : in order to which he 
| N 3 took 
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took for granted the three following Poſtulata: 1. 
That the Earth hath a Center, and is therefore {phe- 
rical. 2. That it is the Nature of all Liquids, 
whoſe Parts are continued and lie at equal Dj. 
ſtances from the Center, that the Parts leſs preſ- 
ſed are expelled from their Places by thoſe that 
are more preſſed, as is manifeſt from Experience, | 
3. That every Part of the Liquid is preſſed by 
that Part which is above it, perpendicularly to- 
wards the Center of the Earth, if the whole be de. 
ſcending, or is preſſed by any other Body. Beſides 
theſe Poſtulata, Archimedes uſes a Geometrical 
Propoſition which is not found demonſtrated any 
where in the Elements; and therefore he demon- 
ſtrates it himſelf, which 1s this : If a Superficies be 
cut by ſeveral Planes, all paſſing thro? one Point, 
and each Section be the Periphery of a Circle, 


whoſe Center is that one Point, then will the Su- 


perficies be ſpherical, and that Point the Center of 
the Sphere; as is eaſily demonſtrated. | 

LET the Superficies of any Body be cut by 
the Plane IFKEP (Fig. 16.) thro? D, and let the 


Perimeter of the Section I F K E P be circular, ha- 
ving D for it's Center; alſo let every other Section, 


made thro* D, have circular Perimeters, and D 
for their Center. It is to be ſhewn, that the 
Superficies of this Body is ſpherical, and that D 
is it's Center; i. e. that all the Points in the Su- 
perficies are equidiſtant from D. For we may 
imagine ſeveral right Lines to be drawn from D 
to other Points of the Superficies, and we mult 
prove them to be all equal. We may 1 
a Plane to paſs thro' any of them drawn from 
D to the Superficies, and alſo thro? D F (for two 

right Lines cutting one another, or meeting, are 
in the ſame Plane by Euclid Lib. ii. Prop. 2.) and 
the Periphery of the Section will be circular by | 
the Hypotheſis z therefore, the ſuppoſed Line 
et id de es 


CAP. 13. of Univerſal Geography. 183 
drawn will be equal to D F, and ſo will all other 
Lines drawn from D to the Superficies be in like 
manner equal to DF (a . Hence we prove the 
Superficies to be ſpherical, having D for it's Cen- 
ter (b). This being premiſed, the Superficies of 
all Liquids are thus demonſtrated to be ſpherical. 


Let us ſuppoſe a Liquid at Reſt, in the form of 


EFGH, (Fig. 17.) and let the Earth's Center be 
D, and imagine this Liquid to be cut by a Plane 
paſſing thro* D, ſo as the Section may be repre- 
jented in the Superficies by EFG H. We are 
firſt to prove that this Line EF G H 1s circular, 


or an Arch of tlie Periphery of a Circle, whoſe 


Center is D. If it were poſſible not to be cir- 
cular, then would two Lines, drawn from D to 
it, be unequal. Let the unequal Lines DE, DG 
be drawn, viz. let D G be greater than DE, alſo 
let the one be the leaſt, and the other the 
greateſt that can be drawn from D. Then draw 
another right Line DF to EFG H, hiſecting the 
Angle G DE, ſo as to be longer than DE, but 
ſhorter than DG. With this D F as a Radius up- 
on the Center D, deſcribe in the ſame Plane the 
Arch IFK H, which will cut the Line D E pro- 
duced in the Point I, and the Line DG on this 
Side G, in the Point K. 

LIKEWISE with the Radius DL, ſomething 
leſs than DE, upon the Center D, deſcribe the 
Arch LM N within the Liquid in the ſame Plane 
IFKH. Then are the Parts of the Liquid within 
the Arch LM N continued, and at equal diſtances 
from the Center D: but the Parts between MN 
are more preſſed than thoſe between LM, having 
above them a greater Quantity, and therefore a 
greater Weight of Water. 


(2) By the Definition of n (5) By the Definition of a 
Circle Chap. ii. Article 3. Globe Chap. ii. Article 12. 


N 4 AND 


184 The Abſolute Part SECT. Iv. 


AND the Parts of the Liquid within L M, 
being leſs preſſed, are driven out of their Places by 
thoſe within MN which take them up, and put 
the Liquid in Motion. But it was before ſuppoſed 
to lie ih this Form at Reſt, and ſtill: So that the 
Liquid, by this, will be both at Reſt and in Mo- 
tion, which is inconſiſtent. | Wherefore, the right 
Lines, drawn from D to E FGH, are not une. 
qual, but equal; and ſo the Line EFGH j is an 
Arch of a Circle, whoſe Center is D. The ſame 
may be demonſtrated. in all Planes cutting, the Su- 
perficies of the Liquid, and paſſing thro' D, wiz, 
that the Section is an Arch of a Circle whoſe Center 
is D. Therefore ſince, in the Superficies of Li. 

uids, all Planes paſſing any how thro' D, arc 
— to produce circular Sections, it will follow, 
from the foregoing Propoſition, that the Super- 
ficies of all Liquids is ſpherical ; having the Point 
P, that is, the Center of the Earth, for their Cen- 
ter; as will more manifeſtly appear from the Proof 
of the following Propoſition. 


PROPOSITION II. 


The Fea is not higher than the Land, and therefore 
the Earth and Water are almoſt every where of the 
fame Altitude, high Mountains excepted. 


THE Truth of this is demonſtrated by the 
preceding Propoſition. . For if the Superficies of 
the Ocean be ſpherical, and have the ſame Center 
with the Superficies of the Earth, and alſo if the 
Sea, near the Shore, be no higher than the Land, 
neither 'will the middle of the Ocean be nd 
above the Earth, becauſe both their Surfaces make 
up the Superficies of one and the ſame Sphere, 
But ſome perhaps will not believe the former Pro- 


poſition, by Reaſon of the aſſumed Hypotheſis ; 


3 thereto! 
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therefore we ſhall ſhew the Truth of this Theorem, 
without that, from it's known Effects. 

1. WE know, by Experience, that Water, if 
it is not hindred, will flow from a higher to a lower 
place. If therefore there were about the Shore 
any Place lower than the middle of the Ocean, the 
Water would , continually ſettle from thence to- 
wards the Shore, . and be always flowing, and in 
Motion; but the contrary is obſerved when the 
Weather is calm. 8 

2. IF the Ocean, far remote from the Shore, 
was much higher than the Sea Coaſt, it might be 
ſeen at a greater Diſtance than if it were ſphe- 
rical, eyen. over all the intervening Parts that 
were of a leſs Altitude. But Experience ſheweth 
to the contrary, that when we come from the In- 
land Parts nearer the Shore, we- diſcover by little 
and little the more remote Parts of the Sea, and 
the nearer we approach the Shore, the further we 
can ſee upon the Ocean. Therefore the remote 
Parts of the Ocean are not elevated above the Sea 
Coaſt, but are of the ſame Altitude with them and 

3. SAILORS cannot diſcover any Difference 
between their Altitude, at the Sea Coaſt, and in 
the middle of the main Ocean, tho' they uſe the 
moſt accurate Inſtruments, which certainly they 
might, if the remote Parts were elevated above the 
reſt, as a Tower, or a Mountain. For as we can 
ind the Altitude of a Mountain, or Tower, above 
the Places of Obſervation by Inſtruments, ſo might 
they (if there were any) find the ſuperior Altitude 
of the middle of the Ocean above the Parts 
= it, by ſuch accurate Inſtruments as are now in 

e. | 
4 THERE are found, in ſeveral Places, 
great Numbers of Iſlands, which are, ſome of 
liem, extended far into the main Ocean, and 

F . others 
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others almoſt contiguous to the Continent. There. 
fore no Part of the main Ocean is higher than the 
Land; becauſe it is not higher than the Shores d 
theſe Iſlan dss. 

5. THE Waves upon the Ocean never k 
long upon 4 Heap, but are naturally diffuſed tif 
they make a ſmooth Surface: wherefore it is un. 
reaſonable to ſuppoſe, that the Water ſhould he 
heaped up towards the middle of the Ocean. 

6. IF the Waters in the main Ocean are higher 
than the reſt; hy do tliey not flow into the Chanel 
of the Rivers, Whbſe Waters are more depreſſed? 
for we find, by Experience, that Water natural) 
flows from the Plate where it is, to any other tha 
is lower, which is the Cauſe of ſo many Inun. 
dations. en nne ends _ 3 

FROM the whole I think it ſufficiently appear, 
that the Sea is not higher than the Shores; and 
but very few Shores are elevated to the Height 
of the Inland Parts, for theſe are often obſerye 
to riſe gradually above the other, *cill they be. 
come high Mountains: from whence we concluds 
that no Part of the Ocean is higher than the $u. 
perficies of the Earth. That the Inland Parts at 
more elevated than the Sea Shores, appears alk 
from the Riſe and Currents of Rivers, which, for 
the moſt part, break out, and are directed, from 
theſe Mediterranean Places, towards the Ocean, 
Theſe Places therefore are higher than the mark 
time Parts, becauſe they pour down their Waters 
upon them. Not but that there are ſome Countries 
which are ſituated a little lower than the Surfac"* 
of the Ocean, but then they are defended either 
by the Altitude of the Shores, or by Banks, 0 
long Ridges, of interpoſed Ground, Some Coun 
tries alſo are not fenced with Banks, becauſe the) 
tear a calm and ſettled Sea ſhould overflow them 
bur leſt, when it is ruffled with Winds and mad: 

impetuols, 


1 
— 
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;mperuous, it ſhould . violently break in upon 
them. 


. COROLLARY. 


II is therefore in vain to tell us, that the Sea is 
hizher than the Land, and that by a miraculous Pro- 
vidence it is kept from overflowing the whole Earth, 
and cauſing another Uniyerſal Deluge; for we have 
hewed, that both Land and Water are included 
within our ſpherical Superficies, and that moſt 
Parts of the Earth, at leaſt the Shores are higher 
han the middle of the Ocean, which for that Rea- 
ſon cannot overflow Countries, or cauſe a Deluge, 
unleſs the Shore or Banks are waſted, and their 
Height diminiſhed, or a greater Quantity of Wa- 
ter force them open, or overpower them, and then 
indeed there may happen an Inundation. Neither 
1s it impoſſible, or contrary to Nature, that the 
whole Earth by ſuch Means might be overflowed, 


as will be made evidently appear at the End of this 
Chapter. . 


PROPOSITION II. 


Iby the Ocean, ſeen from the Shore, appears to riſe. 
and fwell to a greater Altitude, by how much the 
more remote it is, | 


THIS is a Deception of Sight, or to ſpeak 

more accurately, in the Eſtimation, which hath 
rought many into an Error, and by which divers 
ave ſuppoſed the Sea to be in ſome Places ſeve- 
a Furlongs higher than the Land. But it is a 
wonder they have never taken notice of a common 
Experiment, which is to be met with every Day, 
hereby this Fallacy is eaſily detected. If we look 
en a long Pavement, or Area, or upon a row of 
| N „„ Pillars, 


from Optics. Let the Eye at A obſerve a Pare. 
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*Pillars, - the Parts that are remote, will ap 
higher than thoſe that are near, and the at 
Pavement, or Area, will ſeem to be elevated þ 
little and little, as it's Parts are more remote fron 
us, notwithſtanding, in Truth, it be every when 
of the ſame Altitude. After the ſame manner y. 
eſtimate the Height of the Sea; for if we take 
levelling Inſtrument, and obſerve from the Shore 
the remote Parts of the Sea, we ſhall find it not to 
be elevated above us, but rather depreſſed beloy 
the Horizon where we ſtand. 1 

IT HE Cauſe of this Deception is thus explained 


ment, or the Superficies of the Water, a pretty way 
extended a e (Fig. 18.), Let the Angle A e bed 
vided into four equal Parts, or Angles e Ad, dA, 
cAb, bAa, by the right Lines Ab, Ac, Ad 
Theſe will divide the right Line ae into four un. 
equal Parts, ab, bc, cd, de, of which the more re- 
mote will be the largeſt, as appears by the Figure, 
viz, E d larger than dc, and dc larger than bc, and 
bc than ab. Altho? theſe Parts are very unequl, 
yet, by a Deception of the Sight, they will be judged 
to be all equal, and at an equal Diſtance from the 
Eye; ſo that Ab, Ac, Ad, Ae, will ſeem to 
be A/, Ag, Ab, Ak, where af, fg, gb, bk, at 
equal; and thus the Parts bc, cd, de, ſeem el: 
vated, as if they were fg, gh, bk. 

OR ſhorter thus, Becauſe the Eye is raiſed to 
ſee things at a Diſtance, and depreſſed to view 
things near, therefore things at a Diſtance ſeem ele. 
vated; and things near depreſſed. Or becauſe we 
meaſure the Diſtance of the Parts that are near bj 
the Elevation of our Eye, and therefore they ſeem 
low ; but we cannot do ſo by the Parts at a Di. 
ſtance, and therefore they ſeem not low, but ra 
more than they really are. 

HENCE 
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HENCE ve gather, that tho* the Ocean may 
ſem to be raiſed above the Shore, and the more 
che further off, yet we are not to think that it is 
ſo. 
8 0 N E imagine the Ocean to be higher than 
the Earth, becauſe unleſs it was ſo, they think it 
impoſſible that Water ſhould flow from it to the 
Heads of Rivers (which are commonly placed very 
high in inland Countries) ſince it never flows, but 
from a higher to a lower Place. But we ſhall diſ- 
cuſs this Point, when we treat of the Origin of 
Springs. 

0 7 HERS may infer, that the Pike of Tene- 
riff is not ſo high as to be ſeen on the Ocean at ſo 
oreat a Diſtance as ſixty German Miles, or four 
Degrees, unleſs either the Foot of the Mountain, or 
the Ocean itſelf, be higher than the Sea upon the 
Coaſt of Teneriff;, the like may be ſaid of other 
Mountains, What is to be anſwered here appears 
from Chapter ix, where we treated of the Altitude 
of Mountains. | 


PROPOSITION IV. 
70 explain the Cauſe and Origin of Bays and Streights. 


BAYS, properly ſpeaking, are in the Earth and 
not in the Sea, and therefore they ought to be cal- 
led the Arms, Branches, or procurrent Parts, of 
the Ocean, For thoſe are more properly called 
Bays of the Ocean, where it receives Peninſula's, 
ſuch as Malacca, Futland, &c. | 

BUT cuſtom hath obtained that the word Bay, 
ſhould, contrary to it's Signification, belong to 
= Ocean, and be the ſame as an Arm or Branch 
of it. 

THESE Bays or Gulphs are thus produced. 
When a part of the Sea Shore is by ſome 8 

auſe 


Earth is broken and disjoined, and made unkit to 


none, nor any thing like them, have been produ- 
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Cauſe ſhattered and rent in two, ſo as to leave a 
Opening, whoſe Surface is lower than the Surſy, 
of the Ocean, the Water naturally guſheth in b. 
tween the Cliffs, and is not ſtopped till it me 
with more elevated Ground, by which it is bound. 
ed, and formed into a Bay. 

STREIGHTS are from this Cauſe alſo pr. 
duced. 

T HE reaſon why theſe Parts are now and then 
ſo miſerably torn in Pieces, as to admit Inundati. 
ons (by which Bays and Streights are formed) i 
the impetuous Motion and violent daſhing of the 
Waves againſt the Shore, being forced by Winds, 
or ſome other Cauſe, almoſt daily, to waſh away 
and waſte them : whereby, in proceſs of time, the 


reſiſt the ruſhing of the Ocean. But this is more 
likely to happen if the Shore be low, and conſiſt 
of looſe and crumbling Earth, eaſy for the Sea to 
work upon, which will with ſmall reſiſtance burſt, 
and make room for a whole Bay of Water. 

I T is manifeſt, that ſome new Bays and Streights 
are thus produced, but we muſt not thence con- 
clude, that all which are at this Day found in the 
Earth were ſo generated : for it 1s very likely, that 
a great many of them are of the ſame Date with 
the Earth. and Ocean; and the rather, becaule 


ced in the. memory of Man. Tho' the ancient 
Grecians have ſuch Fables; and tell us, that the 
Mountain Calpe upon the Spaniſh Shore, and Ahl 
in Africa were formerly joined, but afterwards ſe- 
parated by Hercules ; from whence theſe Mountains 
were called Herculess Pillars, and the Streights, 
Hercules's Streights (a). N oy 


(4) There are a great many veral other Reaſons, to induce 


Teſtimonies of Authors, andſe- us to believe, that Britain car 
| n 
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I was a common Opinion of the Ancients, 
har the Streights between Italy and Sicily, were 
made by the Irruption of the Sea, which we do 
not ſo much doubt of: nor do we think it impoſ- 
able, that the like ſmall Streights have been and 
are ſtill generated, Streights alſo may be turned into 
| Bays, and Bays into Streights; as if, for Example, 
the Mouth of the Streights of Magellan or Manilba, 
hould be ſtopped on the one fide or the other, 
they would be changed into long Bays: or if (on 
the other hand) the Iſtbmus between Africa and 
Ia, ſhould be removed, then the Red. Sea would 
be joined to the Mediterranean, and they both be- 
come Streights, and afford a Paſſage to the Indian 


Ocean. 


PROPOSITION V. 


Whether the Ocean be every where of the ſame 
Altitude, 


IT appears from the firſt Propoſition, that the 
Face of the Ocean in it's natural Situation, and when 
no Obſtacle hinders, is every where of the ſame 
Altitude, having, as was there proved a ſpherical 
Surface, and being concentrical with the Earth : 
but it may be here doubted, whether for ſome 
Reaſons, 1t may not in one Place be higher than 
in another; which is very worthy of Obſervation, 
and of great Moment to be well underſtood, by 


not an Iſland from the Begin- every Day on both Sides, was 
ung, but was formerly joined wore away and waſted. The 
to France by an J1fhmus, be- great Dr Wallis was of this O- 
tween Dower and Calais, and pinion, and ſo was Dr Muſerave. 
dat this HNhmus, in proceſs of See both their Arguments in 
Tine, being continually beat Philbſ. Tanſ. abridged by Motte. 
won by two impetuous Tides Part 4. Page 35, 40. 


thofe 


does not follow, if they were ſo admitted, that the 
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thoſe that propoſe the cutting thro' of Iſthmyg, 
and joining one Part of the Ocean to another. 

SEVERAL will have both the Sea and Land 
to be higher towards the Northern Parts, than about 
the Equator, and this was Ariſtotle's Thought (n 
Lib. 2. Chap. ii. de Cælo) (c). The Reafon they 
bring for it is, that the Ocean ſeems to flow from 
the Northern Parts as from a Fountain; but this 
does not prove it's ſuperior Altitude there: for 
whether the Northern Countries, or rather the Nor. 
thern Chanels, be higher or lower than the Cha. 
nels near the Equator (as is yet doubtful, or at leaſt 
not ſufficiently proved from that Motion which i; 
not generally found in all the Northern Parts) it 


Ocean is there higher; becauſe that to lower that 
ſuperior Height, and to make the other equal with 
it, the Ocean is conſtantly flowing towards the 
Equator. Ariſtotle in the forecited Place adds ano. 
ther fabulous Reaſon, taken from the Poets, which 
is not worth an Anſwer, viz. that the Sun when it 
ſets, hides itſelf beyond the great Bulk of the Nor. 
thern Regions. 

T HIS Opinion of the ſuperior Altitude of the 
North Pole, ſeems to ariſe from hence; that when 
we turn our Faces that way, we imagine the Pole Wt 
to be raiſed above the Horizon of the Place we at Wc 
in, and therefore judge the Countries thereabous Wt! 
to be elevated above us. w 

SOME think the Indian Ocean to be higher 
than the Atlantic, which they endeavour to prove 
from the Flux of the Sea in at the Streights of Gi 
braltar, and of the Arahian Gulph : but then, this 
doubt is to be conſidered, whether the Altitude of 
Bays, eſpecially in their extream Parts, be the fame 
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(e The Earth and Ocean are higheſt about the Equator. See 
the Nate (5) on Chap. iii. | 


With 
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wich that of the Ocean, or leſs; and chiefly thoſe 
Bays which are joined by very narrow Streights to 


| the Ocean, 


THAT the Atlantic and Indian Ocean are 
higher than the extream Parts of the Mediterranean, 
near Egypt and Aſia minor, none need doubt; for 
unleſs the Streights of Gibrallar (where the Atlantic 
floweth into the Mediterranean) were ſomething 
lower than the Ocean, there would not be ſuch a 
ſtrong Current there as it is. Perhaps at the 
Streight's mouth there may be but little difference; 
but then further, to continue the Flux all over that 
large Tract between Europe and Africa, the depreſ- 
fion of the Bay muſt by Degrees be greater, other- 
wiſe the Water could not flow when it is ſo often 
obſtructed by Rocks, Iſlands, Peninſula's, and o- 
ther Obſtacles, which repel the Current of the Wa- 
ter, and diminiſh the Force of the Influx. We 
need not doubt of this, if it be true what is record- 
ed of Seſoſtris, Darius, and other Kings of Egypt, 
by ſome Authors of good Credit, how they at- 
tempted to cut a Chanel between the Red-Sea and 
the Nile, that out of the Indian Ocean, and thro? 
the Red-Sea, they might ſail that Way from the 
Mouth of the Nile into the Mediterranean ; which 
would be of great Advantage to Egypt and other 
Countries upon the Coaſt of the Mediterranean. But 
they were forced to deſiſt from this Enterpriſe, 
when the Red-Sca was diſcovered by the Artificers 
to be much higher than the Inner Egypt. If there- 
fore the Red. Sea be higher than the Land of Egypt, 
It will be alſo higher than the Water of the Nile 
and the Mediterranean itſelf, into which the Nile 
lows ; and conſequently the Red. Sea, and alſo the 
indian Ocean, are both higher than the Mediterra- 
ran, eſpecially the furtheſt Parts of it about Egypt, 
Romania, and the Archipelago. SES 

YOL. I O MORE- 
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MOREOVER, other Kings of Egypt of od 

and of late the Egyptian Sultans, and T; urkiſh N 
perors, had frequent Conſultations about cuttin 
through that I,, that joins Africa to Aſia, and 
ſeparates the Mediterranean from the Red. Sea; but 
the Reaſon, as we are told, why they did not ſet 
about it was, that the Indian and Red. Sea were found 
to be much higher than the Shores of the Meir. 
ranean : and therefore it was feared, that the R.. 
Sea ſhould overflow them, eſpecially Egypt, which 
is reckoned by every one to be a very low Coun- 
try. | | 
THAT the Red-Sea is higher than the Mz. 
terranean appeareth from theſe Obſervations ; but 
this, not without Cauſe, may be doubted by ſome, 
becauſe they are both Bays, the one of the Allan. 
tic and the other of the Indian Ocean. Therefore 
to give a plauſible Reaſon, why the one ſhould be 
higher than the other, it will not be amiſs to con- 
ſider, that tho? they are both depreſſed more than 
the Seas from which they flow ; yet the Difference 
is leſs ſenſible in the extream Part of the Red. &a, 
which is nearer the Indian Ocean, than the extream 
Parts of the Mediterranean are to the Atlantic, For 
I cannot think that the Indian Ocean is higher than 
the Atlantic, as ſome imagine. 
IF therefore the Iſthmus was cut through, n0 
doubt but a great Quantity of Water would flow 
from the Red-Sea into the Mediterranean ; but I can- 
not think ſo much as to bring Egypt, and other 
Places about the Levant, into danger of being over- 
flowed: becauſe if the Indian Ocean poured in more 
Water, the Atlantic, would very likely emit [els 
that ſo they might each retain the ſame Altitude in 
Proportion. 

BESIDES this, I ſuppoſe the Sultans of t 


and the Turks, were induced by other 1 
Wele 6 
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Cauſes and Reaſons to omit cutting through this 


Iſthmus. 
THE firſt ſcruple was no doubt the greatneſs 


bol the Work, for it would be no ſmall Labour and 


Expence to Cut thro? an Iſthmus, whoſe Breadth at 


| the narroweſt Part is at leaſt forty German Miles, 


and the Earth rocky ; beſides there muſt have been 
Dams and Wears made in ſeveral Places, which 
could not have been done without ſkillful Work- 
men, which thoſe Nations have always wanted. 
THE ſecond Reaſon was, becauſe they ſup- 
poſed the Chriſtian Nations in 1taly, Venice, France, 


| Spain, &c, would receive greater Benefit than they 


themſelves from this Canal, by failing thro? it to 
Perſia and India, and bringing thence thoſe pre- 
cious Commodities, which the Turks and Egyptians 
at preſent carry at their own Prices by Land, and 
for which they receive large Duties, which bring 
conſiderable Revenues into the Grand Seignior's 
Coffers. See Maffeus's Hiſtory of India, Book iii, 
where he tells us, how much the Sultans of Egypt 
were formerly offended at the Portugueſe ſailing and 
trading into India. 

A third Cauſe why they neglected this was per- 
haps, becauſe they knew the Chriſtians excelled 
them in Navigation; and were therefore afraid left 
they ſhould invade thoſe Streights, and the adjacent 
Countries, or even Medina itfelf, the Sepulchre of 
Mabomet. For a conſiderable Fleet would in a 
ſhort time tranſport a great Army of Men, and all 
pony Proviſions from Europe to Arabia, by this 

anal, | 

BUT Alphonſus Albuquerce, Governor of the 
Firtugueſe Indies, was of another Opinion, when 
le had intended to have turned the Nile from 
eh, by cutting a Chanel thro* Abyſſinia (which 
borders upon Egypt, only a few Deſarts interpo- 

vg) to the Red-Sea, that by this means he might 

O 2 render 
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render Egypt barren and unfruitful to the Turks, 
but he died before he could undertake it. 
THUS far, concerning the Altitude of the 
Mediterranean compared with that of the Red. Sea, 
Atlantic, and Indian Ocean, We were obliged 
to explain it z becauſe from thence ſome take Oc. 
calion to argue the unequal Altitude of ſome Part 
of the Ocean, 

BUT theſe things may be comfirmed by ano. 
ther Example, if we may compare great Thing; 
with ſmall. The German Ocean, which 1s a Part 
of the Atlantic, running between Frieſland and Hil. 
land, forms a Bay; which tho? it be but ſmall, in 
compariſon of theſe famous ones juſt now men- 
tioned, yet it is called a Sea, and watereth An. 


_ » flerdam the Capital of Holland. Not far from thence 


is the Lake of Harlem, which is alſo called the 
Sea of Harlem: this is as high as the foremen- 
tioned Bay, and ſends out a Branch to Ley; 
where it is divided into ſeveral leſſer Canals. And 
becauſe neither the Lake nor the Bay overflons 
the bordering Country (when they are ſettled and 
at quiet, and they have Bulwarks provided again 
a Storm) it appears that they are not higher tian 
the Lands of Holland. But that the German Ocean 
is higher than theſe Countries, hath been experien- 
ced by the Inhabitants of Leyden, when they under 
took to cut a Canal from their City to the Gern 
Shore, near the Town of Catwic, which is about 
two Holland Miles in Length; ſo that the Sea be 
ing let in, they might ſail into the German Ocean 
and from thence to other Countries. But whe 
they had finiſhed a great Part of it, they were fo 
ced to leave off, having at length found, by O. 
ſervation, that the German Ocean was higher tl 
the Ground between it and Leyden ; from when 

the Place where they left off is called by the Du 


Het malle Gat. i, e. unproſperous. Therefore t 
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German Ocean is ſomething higher than [the Zuy- 
der Zee or] the Bay of Holland. | 
BUT all Bays are not depreſſed below the 
Ocean, for thoſe that run out into the Land at 
broad and open Paſſages, ſuch as thoſe of Mexico, 
Bengal, &c. are, without doubt, of the ſame Al- 
titude with the Ocean itſelf : tho? I know the Sa- 
niards doubted this (whether the Pacific Ocean was 
higher than the Bay of Mexico) when they conſult- 
ed about cutting thro* the Iſthmus of Panama, 
that they might with more Expedition fail to Peru, 
China, and the Indian Iflands. But beſides this 
Suſpenſe, we underſtand that they had a Political 
Reaſon for not doing it; they were afraid leſt the 
Engliſh, Dutch, and other Nations ſhould make 
uſe of it, and lie in wait at the Entrances, or in- 
vade Peru, For the Engliſh and Dutch would not 
care to make ſuch long and dangerous Voyages 
thro? the Streights of Magellan or La Maire, when, 
with a well furniſhed Fleet, they could force their 
way thro? thoſe Streights, and perhaps take Peru, 
or at leaſt cruſh the Force of the Spaniards there. 
THAT we may put an end to this, it is beſt 
to determine, that the divers parts of the Ocean 
and broad Bays are all of the ſame Altitude, (as 
was proved in the firſt Propoſition) but long Bays, 
and chiefly thoſe produced from narrow Streights, 
are ſome what depreſſed, eſpecially at their extream 
Parts : but I could wiſh there were more diligent 
and accurate Obſervations made by thoſe who have 
the Opportunities of making them, to remove, 
if poſſible, the following Doubts, viz. 1. Whether 
the Indian, Atlantic, and Pacific Ocean are of the 
ſame Altitude, or the Atlantic be lower than the 
other two, 2. Whether the northern Ocean, near 
the Pole, and within the Frigid Zone, be higher 
than the Atlantic, 3. Whether the Red-Sea be 
higher than the Mediterranean, 4. Whether the 
| O 3 Pacific 
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Pacific Sea be higher than the Mexican Bay. 5. Whe. 
ther the Baltic be as high as the Atlantic. And 
theſe Differences ought to be obſerved in Hudſon's 
Bay, the Streights of Magellan, and others. We 
ſhall treat of the Euxine Sea in Chapter xv. 

T HE continual Flux and Reflux of the Sea, and 
Currents, make the Face of the Ocean mutable, 
and it's Parts of a different Altitude, at different 
Times; but theſe ariſe from external Cauſes, and 
we here only conſider the natural Conſtitution of 
the Water : beſides, they do not ſeem to alter the 
Altitude ſo much in the middle of the Ocean, as 
near the Shores. . 


COROLLARY. 


THEREFORE ve cannot aſſent to Papyriu 
Fabianus and Cleomedes, who determined the great- 
eſt Height of the Ocean to be fifteen Furlongs, ot 
half a German Mile; unleſs they mean the Depth, 
which is not at all well expreſſed by the Word Alti- 
tude, as it appears in the Tranſlation of Ariſtotle, 
Book i i. Meteor. Chap. xi. at the end, where gab 
Ts TwTs is explained of the Altitude of the Sea, 


PROPOSITION VI. 


The Depth of the Sea, or Ocean, in moſt Parts na) 
be tried with à ſounding Lead; and there are but 
few Places where the Bottom cannot be reached. 


T H E Depth of the Ocean varies according t9 
the greater or leſſer Depreſſion of the Chanels; i 
being found 85 of a a German Mile, 20, to, 4, 1, 
Sc. deep; and in a few Places a whole German 
Mile or more, where the Line was commonly not 
Jong enough to try how much, tho? even there 


F is likely the Bottom 1s not. at a vaſt Diſtance, 
8 unless 
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unleſs perhaps in ſome Places there may be deeper 
Pits than ordinary, or ſubterraneous Paſſages, 

THE Depth of Bays is not fo great as that of 
the Ocean, and their Chanels are leſs hollowed by 
being nearer the Land: for the ſame Reaſon the 
Ocean is not ſo deep near the Shore, as in remote 
Places; which happens by reaſon of the concave 
Shape of the Chanel. 

SAILORS find the Sea's Depth with a ſound- 
ing Lead, in the Shape of a Pyramid, of about 
twelve Pound Weight, faſtened to a Line about 
two hundred Perches long, tho* ſome require a 
Lead of a greater Weight: yet they may be ſome- 
times deceived in this Obſervation if the Line 
ſhould be carried away by a Current or Whirl- 
pool, ſo as not to deſcend perpendicularly, but 


| obliquely. 


BUT when the Depth is ſo great that no Line 
is ſufficient to ſound it, ſome have thought of a 
Method to try it thus (d). In the firſt Place they 
obſerve, how long a known Weight of Lead will 
be in deſcending a known Depth; then they faſten 

O4 : a Cork 


(d) The learned Dr Hool has 
given us a Method (much like 
the following) to ſound the 
Depth of the Sea without a 
Line, which, becauſe it pro- 
miſeth Succeſs, we ſhall here 
deſcribe from the Philo/. Tran/. 
N* g. Page 147. 

Take a Globe of Fir, or 
Maple, or other light Wood, 
8 A; (Fig. 19.) let it be well 
ſecured by Varniſh, Pitch, or o- 
therwiſe, from imbibing Water; 


then take a Piece of Lead, or 


Stone, D, conſiderably heavier 
than will fink the Globe: let 
there be a long wire Staple B 
in the Ball A, and a ſpringing 


Wire C, with a bended End F, 
and into the ſaid Staple, preſs in, 
with your Fingers, the ſpring- 
ing Wire on the bended End : 
and on it hang the Weight D, 
by it's Hook E, and ſo let the 
Globe and all fink gently into 
the Water, in the Poſture repre- 
ſented in the Figure, to the 
Bottom, where the Weight, D, 
touching firſt, is thereby ſtop- 
ped; but the Ball, being by 
the Impetus it acquired in deſ- 
cending carried downwards a 
little after the Weight is ſtop- 
ped, ſuffers the ſpringing Wire 
to fly back, and thereby ſets 
itſelf at Liberty to Gy : 
N 
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a Cork or a blown Bladder to the Lead, fo as it 
may be diſengaged from it, as ſoon as the Lead 


ſhall touch the Bottom : 


this being done, they le 


down the Lead, and obſerve the time between It's 
touching the Bottom, and the Cork's riſing to the 
Surface of the Sea; from whence by comparing this 
with the aforeſaid Obſervations, and ſtated Pro. 


And by obſerving the Time of 
the Ball's ſtay under Water, 
(which may be. done by a 
Watch, or a good Minute 
Glaſs, or beſt of all by a Pendu- 
lum vibrating Seconds, (which 
muſt be three Foot three Inches 
and one fifth of an Inch long) 
you may by the help of ſome 


Another wooden Ball — 
A Lead A 


The Ball B and the Lead B 
were let down at ſixteen Fa- 
thoms; and the Ball returned 
7 forty eight ſingle Strokes 

a Pendulum, held in the 
Aland. vibrating fifty eight ſin- 
gle Strokes in a Minute. 

A ſecond time repeated with 
the ſame Succeſs; wherefore 
the Motion was four Foot every 
Second. 

Again the Ball A, and the 
Lead B, whoſe Nail was bend- 
ed into a ſhaper Angle; the 
Ball returned in thirty nine 
Strokes. A ſecond time repeat- 
ed with the ſame Succeſs, at 
the ſame Depth. 

Ball A, Lead A; at he Fa- 
thoms and one Foot, returned 
at twenty; repeated at eight 
Fathoms, returned at nineteen. 


Tried the third time at ten 


. = = zoZ 


Tables, come to know an 
Depth of the Sea. Which Ta. 
bles may be calculated from the 
following Experiments madeby 
the Lord Viſc. Brounker, Sj 
Robert Murray, and Mr. Hot, 
in the Chanel at Sheermſ,; 
mentioned in Philo. Tran. No 
24. Page 439- 

Dx. 


— 30 


EY 


Fathoms four Foot, returned 
at twenty eight. 

A fourth Tiryal at the ſame 
Depth, Juſt the ſame. 

A fifth, at ten Fathoms five 
F oot, returned at twenty ſeren. 

A fixth Tryal, juſt the ſame. 

A ſeventh at twelve Fathom: 
five Foot, returned in thirty- 
ſeven. 2 

Aneighth Tryal juſt the ſame. 

But if it be alledged, that it 
muſt be known; when a light 
Body aſcends from the Bottom 
of the Water to the Top, in 
what Proportion of Time it 
Tiſes ; it may be conſidered, that 
in theſe Experiments the Times 
of the Deſcent and Aſcent ar 
both taken and computed to: 
gether 3 ſo that for this Pur 
Poſe, there needs not the Nic 
ty which is alledged. 


portions 


/ 
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| portions, they find the Depth of the Ocean. But 
| there is ſuch a Nicety required in making theſe Try- 
als, and the time of Obſer vation is ſo ſhort, that 
it is very rare to find the true Depth by this Me- 
| thod. However it appeareth, that the Depth of 
the Ocean 1s every where finite, and not extended 
to the Antipodes ; becauſe if two Portions of Earth 
| were divided by any Part of the Ocean, which 
might be continued thro? the Center to the oppo- 
ſite Side of the Globe, unleſs they were ſupported 
| with Arches, they would immediately fall together 
at the Center, becauſe the Earth is heavier than the 
Water. Beſides, the whole Bulk of Earth aud Wa- 
ter is finite and ſpherical ; and therefore the Depth 
of the Ocean cannot be infinite. 
| MOREOVER, from the Obſervations of the 
Depth in divers Places, it is manifeſt, that the Cha- 
nels in Depth are nearly equal to the Mountains 
and inland Parts in Elevation, that is, as much as 
the one is raiſed, ſo much the other is depreſſed, 
and as the Altitude of the inland Parts is gradually 
| increaſed from the Shore, ſo is the Sea deeper and 
deeper towards the Middle of the Ocean, where 
the Depth is for the moſt part greateſt.,' 
IHE Depth of the Sea, is in the ſame Place 
often altered by theſe or the like Cauſes, 1. By the 
Flux and Reflux. 2. By the Increaſe and Decreaſe 
of the Moon. 3. By the Winds. 4. By the moul- 
dering and ſubſiding of the Shores; whence the 
Chanel is made higher in proceſs of time by Sand 
and Mud, EO an eB 


PROPOSITION VI. 


The Ocean doth not flow from Springs, but is contained 
wit hin the Cavities of the Earth ; tho it is not al- 
ways numerically the ſame, but continually increaſing 
and diminiſpinmm. 
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WE know by Experience that the Water of 
Rivers is produced by Springs, and becauſe it hath 
been ſo for many Ages paſt, it neceſſarily follows, 
that the Water which is continually flowing to the 
Sea, returns again to the Fountains, either by ſub. 
terraneous Ducts, or ſome other way. The Phi. 
loſophers of old were alſo of Opinion, that the Sea 
iſſued forth at ſeveral Springs; neither could the 
Magnitude nor the Perpetuity of it's Bulk convince 
them of their Error, for they ſaid, that it was con- 
veyed by ſubterraneous Fiſſures to theſe Fountains, 
which therefore kept continually flowing. Ariſtotle 
(Book ii. Meteor. Chap. ii.) endeavours to prove 
the contrary, and to refute the Arguments of the 
Ancients, but ſays very little to the Purpoſe ; ve 
think theſe following will be more effectual to dif. 
prove them, If the Ocean have Springs they muſt 
either be in the raiſed Parts of the Earth, or in that 
Part which is coyered with the Ocean, that is in 
the very. Chanel of the Sea. That there are no 
ſuch upon the dry Land is apparent, becauſe there 
were never yet found any; and to ſay that they 
are in the unknown Countries towards the North 
or South Pole is to take a Thing for granted with- 
out any manner of Reaſon for it, becauſe moſt of 
theſe Countries are covered with Ice continually, 
and as many as are diſcovered of them afford no 
Springs at all, Neither can they pretend to ſay 
that they are in the Chanel of the Sea; for if they 
were, they would be no further diſtant from the 
Center than the Ocean itſelf ; and therefore the 
Water in them would not flow, but be at Ret, 
becauſe. it is againſt Nature that it ſhould aſcend 
from a lower to a higher Place ; and the Springs 
of all Rivers are higher than the Waters they emit. 
Some indeed may object that this Motion is vio- 
lent, becauſe that the Bottom of the Ocean, being 
perforated into Ducts, Meanders, Fiſſures, or o 
3 nals, 
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nals, (which you'll pleaſe to call them) is not ter- 
minated in the Earth's Bowels, but extended to a- 
nother Part of the Bottom of the Ocean by more 
Intercourſes than one; ſome of which convey the 
Water one way, and ſome another, ſo that it iſſu- 
eth out of each, as if they were ſo many Springs. 
And ſince (ſay they) it is not contrary to Reaſon 
to ſuppoſe many of theſe Paſſages or Intercourſes, 
nothing hinders but that there may be alſo as many 
Springs in the very Chanel of the Ocean. But 
theſe are all vain Fancies, and no way agreeing 
with the Nature of Water; for tho' the Water be 
continued thro? theſe Orifices, it will not flow thro? 
one or the other, but be at Reſt, unleſs it be ur- 
ged by ſome external Cauſe z and tho? it be preſſed 
by the incumbent Water on this ſide the Intercourſe, 
it will not diſcharge itſelf at the other; becauſe it is 
as much preſſed by the incumbent Water there, 
which keeps it in Ægquilibrio, and at Reſt, as may 
be proved by Experiment thus: 
Let ABCD (Fey. 20.) be a Veſſel full of Wa- 
ter, and AB it's ſpherical Superficies. Let RPEF 
be a hollow Beam of Wood, lying obliquely un- 
der Water, ſo that the whole at g under A may be 
higher than the Hole at þ under B. Then the 
Water will flow in at both ends of the Beam ' till 
the hollow Part be full; but there will be no Flux 
at either Orifice; not at g becauſe it is higher nor 
at h, becauſe, tho? it be lower than g, yet the 
greater Weight of the Water about B will ſtop the 


(e) For, by the Laws of Hy- of Water under A, and it's 
roſtatics, the Weight of the own relative Gravity in the 
greater Column of Water-un- - declining Bore is to preſs it 
der B is of the ſame force to downwards at the Hole g; 
rels the Water upwards at the therefore it remains in Ægui- 
Hole 5, as the leſſer Column 7ibrio, and at Refl, 1 
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IF it ſhould be again objected, that the incum. 
bent Water upon the one Orifice is of a leſs Alti. 
tude, and therefore not of ſo great Force to repel 
the Flux of Water, which is immitted at the other: 
We anfwer, 1. That ſuch a thing may be, it the 
Superficies of the Water, which preſſeth one Orifice, 
be ſeparated, or not continuous to the Superficies of 

| the Water that preſſeth the other Orifice; but if 
theſe two Surfaces are continuous, the Water will 
| ſooner 'deſcend by that Continuation to the lower 
| Place, than by this ſubterraneous Duct. 2. If what 

was objected be allowed, this Motion would in a 
ſhort time ceaſe, viz, when ſo much Water was 
run out by the Intercourſe from the higher to the 
lower Place, as to make both their Surfaces of an 
equal Altitude. And further, ſuppoſe one part of 
the Ocean was perpetually higher than the other, 
there could be no Reaſon given, why the Water 
ſhould circulate, cor interchangeably be poured from 

one Part into another. * 
FRO M whence it is evident, that the Ocean 
hath no Springs, but is a vaſt Collection of Waters 
contained in Chanels. | 
FEI there are ſome things to be taken no- 
tice of, which are commonly objected againft this, 
1. THAT our Proof is built upon a Suppoſi- 
tion, that the Ocean, as to it's natural Conſtitution, 
is continually at Reſt, without taking notice of it's 
| being moved by any external Caufes : but there is 
| no time in which the Ocean is not in Motion, either 
by the Wind or Tide, or ſome other violent Agent, 
which cauſes the Altitude and Quantity of the Wa- 
ter to be greater ſametimes in one Place and ſome- 
| times in another; and then the Water which is more 
elevated, is poured into thoſe ſubterraneous Inter- 
courſes, and ruſhes towards the Parts that are of 2 
leſs Altitude, and where the incumbent Wer 0 
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eſs able to reſiſt the Eruption, To which I an- 
ſwer, that tho? this is poſſible, yet it cannot be prov- 
ed either by Reaſon or Experience, ſo neither can 
the contrary, therefore this Problem is a Dilemma, 
or doubtful. That there are indeed ſubterraneous 
Receptacles and Cavities in ſome Parts of the 
Bottom of the Sea we cannot deny, becauſe in ſome 
Parts it is of an immenſe Depth, where the neigh- 
bouring Places are but ſhallow ; but if this were 
admitted, it will not follow, that the Water runs 
thro' theſe Paſſages, or that they extend from one 
Chanel of the Ocean to another : or even if they 
were, ſince they are not in all Places, and ſince 
theſe external Cauſes operate ſometimes in one, 
and ſometimes in another Part of the Ocean, it will 
not be granted, that there are perpetual Springs of 
the Ocean in any one Place, but that the Water 
flows ſometimes from one Part of the Chanel, and 
ſometimes from another, according to the Place 
and Continuance of the external Cauſe. 

2. SOME may thus argue, that there is a con- 
tinual Current of the Sea from North to South, be- 
tween both Sides of America and the Old World; 
but that we cannot perceive a Current in any Place 
whereby the Water is conveyed towards the Nor- 
thern Regions : therefore ſince the Flux is perpetual, 
and hath no apparent Source there, nor Convey- 
ance thither, it is probable, that the Water flows 
to the North thro? ſubterraneous Paſſages, and iſſu- 
eth out at the Holes in the Bottom of the Chanel, 
as out of a Spring; from whence it returns again to 
the ſouthward, There is another Cauſe taken from 
the former, viz. That the Sea-Water in the Tor- 
rid Zone is much heavier than in the Northern Re- 
gions, as we ſhall prove in Propoſition 8, and 12; 
and therefore there is a greater Preſſure and Force 
to puſh forward the Water thro? the Paſſages there, 
than there is to reſiſt it at the Northern End of the 


Incercourlſes, 
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Intercourſes, where, for want of an equal Preſſure, 
it breaks out at the Holes in the Bottom of the 
Chanels. To this we anſwer, that the Flux of the 
Ocean from the North is not ſo great as is ſup. 
poſed, and as the Ancients imagined ; (who would 
have the Water to flow from the Pole thro? four 
Chanels, as is repreſented in ſome old Geogrz. 
phical Maps 3) nor are the Currents conſtant, but 
only frequently obſerved, by reaſon of the frequent 
North-Winds, and the great quantities of Snow 
and Rain which very often raiſe the Waters, 
and cauſe them to flow towards the South. And 
further, in other Parts another Motion of the 
Sea is obſerved, of which ſee the following 
Chapter. 

3. IT is no Notion, but a real Truth, that all 
the Springs of Rivers, which flow into the Sea, 
are Springs of the Ocean: For ſince there is in Pro- 
ceſs of a Time a vaſt quantity of Water poured 
into the Sea, no doubt but it returns from the 
Ocean to the Heads of the Rivers thro? ſubteraneous 
Paſſages, or by Dew and Rain. We ſhall not con- 
tend about this; for we do not, in the Propoſition, 
mean ſuch Springs as theſe; but whether there 
are Springs in the Caverns of the Earth, under the 
Chanel of the Sea, which ſupply the Ocean with 
Water. 

4. IT appears probable, that there are ſuch 
Springs in the Chanels of the Sea; becauſe there 
is found, in ſome Places, freſh Water at the 
Bottom of the Sea, which muſt certainly ariſe from 
Springs in the very Chanel. Linſcboten tells us, 
that in the Gulph of Ormus, near the little Iſland 
Bareyn, there is brought up freſh Water, by the 
Divers, at four or five Fathoms depth; and the 
like Springs are found at the Bottom of the Seas 
and Bays. To this we anſwer; that there are but 
few ſuch Springs found, and thoſe not ſufficient 

to 
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to ſupply the Ocean with Water ; beſides the 
| Queſtion is not about ſuch, as we ſaid before. 


FROM theſe Things it appears, that the Sea 
may be rightly ſaid to have Springs in ſome Senſe, 


> tho? different from what we mean by the Springs 
of Rivers; in which Senſe this Propoſition ought 
to be underſtood. Hence alſo we know what to 
| think of the Queſtion z Whether the Ocean be al- 
ways one and the fame, and conſtantly remains ſo, 
or whether it be a Body whoſe Parts are conſumed 
and renewed again perpetually, 


PROPOSITION VIII. 


ö The Saltneſs, or Salt Taſte, of the Sea. Water proceeds 


from the Particles of Salt which are mixed with 
it : but whence theſe Particles proceed, or bow they 
are continued and increaſed, is uncertain. 


EXPERIENCE proves the firſt Part of this 


| Propofition, for every Body knows that Salt is 


made either by evaporating Sea Water with the Sun, 


or by boiling it with the Heat of our Fires. In 
| Germany, and other Countries, they make uſe of 
Fire to ſeparate the Water from it. But in France, 
| where the Sun is hotter, the Sea-Water is let into 
| Pits or Ponds, where in a few Months, by the ex- 
| tream Heat of the Sun, it's freſh Particles are ex- 


haled or evaporated, and it's ſalt ones are concre- 
ted and formed into Grains of Salt. Alſo upon 
the Shores of ſeveral Countries, as England, &c. 
there is gathered abundance of Bay-Salt, which 
the Sea (continually overflowing them) leaves daily 
in moiſt Particles, from whence the moſt ſubtitle, 
or freſh, Parts are exhaled, and what is left be- 
comes Heaps of Grains of Salt, whoſe Blackneſs is 
taken off by boiling ; tho? this ſort of Salt is 


waſhed away and diſſolved from many — 
the 
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the Violence of the Ocean, and therefore is not 
found upon all Shores. And. ſince this is a com. 
mon Experiment which every one knows, Ariftey|; 
need not have inſtanced a falſe one (by lettin 
down a Veſſel of Wax into the Sea) to prove the 
Truth of this Propoſition, 

HEN CE it appears, that the true Cauſe of 
the Saltneſs of Sea Water, is the Particles of Sal: 
which are contained in it, and mixed with it, 
Therefore the Ariſtotelians, with their Maſter, ſpeak 
improperly, and obſcurely, when they aſſert that 
this Saltneſs is cauſed by the Waters being ex. 
treamly heated by the Rays of the Sun ; but of this 
we ſhall ſame more by and by. 

BUT the chief Controverſe is about the other 
part of the Propoſition, viz. whence theſe Parti. 
cles of Salt proceed ? 

ARISTOTLE was of Opinion that the dry 
Exhalations, or Fumes, (which he thought were 
burnt, and of a ſaline Nature) being elevated from 
the Earth, and mixed with moiſt Particles, when 
they are turned into Rain, fall down with it into 
the Sea, and that from thence proceed the ſaline 
Particles, and the Saltneſs in the Sea- Water. Theſe 
are his expreſs Words in Lib. ii. Chap. vii. Meteor. 
And he takes a great deal of Pains to defend this 
Opinion, becauſe by it he could ſhew a Reaſon 
why the Sea continues always ſalt. 

OTHER Peripatetics (who alſo pretend to 
have Ariſtotle on their Side) aſſert, that the Sea 
is ſalt in itſelf, by reaſon of it's being perpetually 
ſcorthed with the Sun-Beams ; and for this Reaſon 
they ſay it is freſher towards the Bottom, and ſalteſt 
at the Surface. — 

BOT H theſe Opinions labour under ſuch great 
Difficulties and Abſurdities, that it is a Wonder ſo 
many learned Men and Philoſophers could be fa 
tisfied with them, | 
T HESE 
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THESE things may be objected againſt 
Ariſtotle's Hypotheſis; 1. That Rain-Water, ac- 


cordii g to this, ought to taſte ſalt, upon the O- 
cean, which is contrary to Experience, for it is 
found not to taſte ſalt at all. And Scaliger's Re- 
medy for this is inſufficient, who lays, that it 
| ought not to taſte ſo at firſt, becauſe the hot 
| Vapour hath not had time to be condenſed, being 
more rare, and alſo having lately deſcended from 
| x colder Region of the Air; but ſuch Rain-Wa- 
| ter hath been preſerved ſeveral Days by Mariners, 
in which time it would certainly have taſted ſalt, 
il it had held any in it. 2. The leſs it rained the 
| leſs ſalt would the Sea-Water taſte, which is found 
to the contrary. 


THE other Opinion hath theſe Abſurdities: 


1. It is falſe that the Sea is not ſo brackiſh 
nearer the Bottom; for this only happens where 
| Springs of freſh Water riſe from the Bottom of 
| che Chanel, 2. Experience ſhews that freſh Water 
| doth not become ſalt by long boiling, or by be- 
ing long expoſed to the Sun. Scaliger likewiſe 


endeavours to obviate this Objection by a ſubtile 


Argument. He ſays that this happens ſo by reaſon 


of the ſmallneſs of the quantity of that Water 
which is uſed in the Experiment, which doth not 
thicken but is diſſolved. But let us take ever ſo 


great a Quantity, and put it over a gentle Fire, 


that the Diſſolution (into Vapours as he means) 
may be hindred, yet the Water will taſte no more 
brackiſh than it did at firſt. 3. Lakes and Marſhes, 
though they are conſtantly heated by the Sun- 
beams, yet do not grow falt. Scaliger alſo 
vould wave this Objection, ſaying, that this 
happens becauſe of the continual Succeſſion of 
reſh Water. But if we obſerve Lakes and Mo- 
aſſes that are fed only by Rain and melted Snow, 
here there is no ſuch Succeſſion, we ſhall find 
5, * 3 6g 8 P them 


v. + 
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them rather to dry up, thro* a long want of 
Rain, than to become brackiſh, or be turned in. 
to Salt. 

THEREFORE, rejecting theſe falſe Opi. 
nions concerning the Origin of Salt in the Ocean, 
let us lay hold of ſome otuers that ſeem more pro. 


, THESE 
| 1. 


he moſt probable Cauſe 
of the ſaltneſs of the Ocean is 
thus explained by Dr Halley, 
in Phils. Tranſ. N? 344. © I 
have obſerved (ſays he) that 
© all the Lakes in the Warld, 
properly ſo called, are found 
to be ſalt, ſome more ſome 
leſs than the Ocean Sea, 
which, in the preſent Caſe, 
may alſo be eſteemed a Lake; 
ſince by that Term I mean 
ſuch ſtanding Waters as per- Gentleman that was upon the 
petually receive Rivers run- Place. 

ning into them, and have no * The Lake of Mexico, pro- 
Exit or Evacuation. perly ſpeaking, 1s two Lakes 
The number oftheſe Lakes, divided by the Cauſways that 
in the known Part of the lead to the City, which ö 
World, is exceeding ſmall, built in Iſlands in the midſt 
and indeed, upon enquiry, I of the Lake, undoubtedly for 
cannot be certain there are in * it's Security ; after the Idea, 
all any more than four or five, it is poſſible, it's firſt Founders 
Viz. 1. The Caſpian Sea. 2. * borrowed from their Beavers, 
The Mare Mortuum, or Lacus who build their Houſes 
Aſphaltites. 3. The Lake on © in Damms they make in the 
which ſtands the City of © Rivers after that manner. 
Mexico; and 4. Titicaca a Now that part of the Lake 
Lake in Peru, which, by a which is to the northward 
Chanel of about fifty Leagues, of the Town and Cauſways, 
communicates with a fifth and receives a River of a confider- 
ſmaller, called the Lake of * able Magnitude, which being 
Paria, neither of which have ſomewhat higher than the 0 
any other Exit. Of theſe the © ther, does with a ſmall fall 
Caſpian, which is by much © exonerate itſelf into the ſoutl- 
the greateſt, is reported to be ern Part which is lower. 
* ſomewhat leſs ſalt than the * Of theſe the lower is found 


« {0 


Ocean. The Lacus Aſþbal. 
tites is ſo exceeding falt, that 
it's Waters ſeem Fully fated, 
or ſcarce capable to diffolye 
any more ; whence, 1n Sum. 
mer time, it's Banks are in- 
cruſtated with great Quan- 
tities of dry Salt, of fome- 
what a more pungent Nature 
than the Marine, as having 
a reliſh of Sal Ammoniac; az 
I was informed by a curious 


ʒI, f , .. 
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do be (alt, but to what De- 


By freſh. 


| © being near eighty Leagues in 


| © and the like they affirm of 
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1. THESE Particles are coëval with the O- 

cean itſelf, and therefore it is the ſame thing to en- 

quire about the Origin of the terraqueous Globe, 

and the Fabric of the whole World, as to diſpute 

how the Ocean came to be ſalt. 

2. IF this Opinion do not pleaſe, we will propoſe 


another, viz. that theſe Particles were, in times 


paſt, waſhed and disjoined from the Earth, and 


| difſolved in the Water; for we need not doubt 
but that there are ſeveral Mountains and Rocks 
of Salt in the Chanel of he Sea. The Ifland of 
| Ormus is nothing but White hard Salt, of which 
they make the Walls of their Houſes, and there 


conſequently that Lakes muſt 
be bigger or leſſer according 
to the Quantity of the freſh 
Water they receive. But _ 
Vapours thus exhaledare 
fectly freſh, ſo that the ſal bh 
Particles that are brought'in 
by the Rivers remain behind, 
whilft the freſh evaporates ; 
and hence *tis evident, that 
the Salt in the Lakes will be 
continually augmented, and 
the Water grow ſalter and 
ſalter. But in Lakes that have 
an Exit, as the Lake of Gen- 
neſaret, otherwiſe called that 
of 'Tiberias, and the upper 
Lake of Mexico, and indeed 
in moſt others, the Water be- 
ing continually runningoff, is 
ſupplied by new freſh River- 
Water, in which the ſaline 
« ceive Rivers, and have no Particles are ſo few as by no 
Exit or Diſcharge, ſp 'twill means to be perceived. 
f r that their Waters Now if this 12 the true 
a 


gree I cannot yet learn; 
though the upper be almoit 


And the Lake of Titicaca, 


© Circumference, and receiving 
* ſeveral conſiderable freſh Ri- 
vers, has it's Waters, by the 
© Teftimony of Herrera and 
Acaſta, ſo brackiſh as not to 
© be potable, tho? not fully ſo 
* (alt as that of the Ocean; 


© that of Paria, into which the 
Lake of Titicace does in part 
* exonerate itſelf, and which 
© I doubt not will be found 
much ſalter than it, if it were 
* enquired into. 

Now I conceive, that as all 
© the Lakes mentioned do re- 
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* riſe until ſuch time as their Reaſon 'of the ltneſs of 
Surfaces are ſufficiently ex- © theſe Lakes, 'tis not imp 
* tended, ſo as to exhale in ble but that the Ocean itſelf 
* Vapour that Water that is is become ſalt from the fame 
poured in by the Rivers; _ * Cauſe, &c. 
2 is 
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is not one Spring of freſh Water in the wor Ml 
Iſland. There are alſo ſeveral Mines of Salt in 
the Earth, as every one knows, ſome of which 
we have deſcribed in Chapter xi. But there ; 
no need of particular Examples; let us conſider 
the whole Earth, and we ſhall find a great Par 
of it to be nothing but Salt ; it's Coherence an 
Compoſition is by Salt, and, as Chemiſts and Na. 
tural Philoſophers rightly obſerve, all ſolid By. 
dies are concreted and joined by Salt; which Ex. 
har alſo proves; for if any hard Body be 
urned and conſumed to Aſhes, much Salt will be 
found in it. 
NOTHING can be alledged againſt this 0. Ne 
pinion of any Weight, and which may not be f 
eaſily refuted. Some have thought it impoſlibl: 
that theſe ſalt Particles of the Earth ſhould per. WM 5 
petually ſuffice, and ſhould not at ſome time be 
quite waſhed away by the Water of the Ocean, 7 
which conſtantly takes away ſome Part of them: 
To which we anſwer 3 that the Salt, thus wrought f. 
upon, is not ſo much leſſened as to need great t: 
recruiting; and if any be disjoined, or ſhake 
from the reſt, it is not carried without the Ocean, 
but laid up in ſome other Place. E +» 


PROPOSITION IX. 


1Vbether the Sea-Water be freſher nearer the Bottom! 
and why, in ſome Places, freſh Water is drau 
from the Bottom of the Ocean? | 


kk 


T O theſe Queſtions I anſwer 3 That we have nol 
found it freſher near the B.trom, except in font 
particular Places; where, it is very probable 

there are Springs of freſh Water. For it is again 
Nature that Salt Water ſhould float above freſh 
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of Univerſal Geography. 
THOSE Places of the Sea where there ſeem 


4 


to be freſh Water Springs, at the Bottom, the 
Studious may collect out of Geographical Au- 


thors (F). 


rosso K. 


The Water of the Ocean is leſs ſalt by how much it is 
nearer the Poles, and ſalteſt about the Equator, 


or in the Torrid Zone, 


ſew Exceptions. 


daltneſs, VIZ. 


(f) That the Curious may 
not be at a Loſs to examine the 


Inſtrument to fetch it up at any 
Depth, which is deſcribed in 
Philoſ. Tranſ. No q. Page 149. 
ad No 24. Page 447. or in 
Lxwthorp's Abridgment, Vol. 2. 
Page 260. Thus : 

Let there be made a ſquare 
wooden Bucket C, (Fig. 21.) 
Whoſe Bottoms E E, are fo con- 
ved, that as the Weight A 
inks the Iron B, to which the 
bucket C, is faſtened by two 
Handles D D, on the end of 
Which are the moveable Valves 
er Bottoms EE, and thereby 
ws down the Bucket; the 


daltneſs of the Water at ſeveral 
Depths, Dr Hook invented an 


P 3 


| THIS is only to be underſtood of moſt Parts 
of the Ocean, for the Propoſition admits of ſome 


THERE are ſeveral Reaſons for this unequal 


1. THAT the Heat of the Sun in the Torrid 
Zone exhales more Vapours than in the northern 
Countries, and theſe Vapours are all freſh Water 
for the Particles of Salt are not fo eaſily evapora- 
ted by reaſon of their Gravity; and therefore the 


Reſiſtance of the Water keeps 
up the Bucket in the Poſture 
C, whereby the Water hath, 
all the while it is deſcending, a 
clear Paſlage through; whereas, 
as ſoon as the Bucket is pulled 
upwards by the Line F, the Re- 
ſiſtance of the Water to that 
Motion, beats the Bucket down- 
wards, and keeps it in the Po- 
ſture G, whereby the included 
Water is kept from getting out, 
and the ambient Water kept 
from getting in. 

By the advantage of this Veſ- 
ſel, you may know the Con- 
ſtitution of the Sea-Water in 
ſeveral Depths; and whether 


it be ſalter at, and towards, the 
Bottom 
Water 


the Sun whereby the freſn Particles are exhaled 
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Water that is left in the Ocean ought to be more 


falt about the Equator than towards the Pole, 


where there is not ſo much freſh Water exhale, 
becaule of the weak Heat of the Sun. | 
2. A ſecond Cauſe is the Heat and Coldnek 
of the Water; for the ſame Water, ſalt Meat, 
pickled Beef, Pork, &c. taſte ſalter when hot than 
when cold, as every one knows from his own Ob. 
fervation : becauſethe Heat, or the Particles of Fire, 
agitate and ſharpen the Particles of Salt contained 
in ſuch Meat, and ſeparate them one from ano. 
ther; ſo that they ſtrike and priek the Tongue 
more ſharply. Therefore; becauſe the Sea- Water 
near the Equator is hotter, and - coldeſt towards 
the Poles, it follows, that tho' every Part of the 
Ocean were admitted to be of equal Saltneſs, yet 
it ought to taſte ſalteſt about the Equator, and 
freſheit near the Poles. | 
3. A third Cauſe is à greater or leſs quantity df 
Salt in divers Parts of the Chanel of theè Sea; for 
as we find not Mines of Salt all over the drj 
Land, nor a like quantity of Salt in the Place 
where they are found,. the fame may be ſuppoſed 
at the Bottom of the Ocean, where ſome Shorts 
and Chanels are not ſo full of Salt as others. 
Therefore where there is a greater quantity d 
Salt at the Bottom of the Ocean, there the Sei. 
Water is more falt, becauſe there 1s greater Plet- 
ty of this Mineral imbodied or ſoaked in it, 2 
is eaſy to conceive. For this Reaſon the St 
Water near the iſle of Ormus is extream alt, be 
cauſe the Iſland itſelf is all Salt. Büt whethi 
there be a greater quantity of Salt Mines unde 
Water in the Torrid Zone than about the Poles! 
uncertain for want of Obſervations; but fort 
think it probable (becauſe of the greater Heat 


( 
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that there is more Salt in the former: tho? this be 
but a weak Reaſon, | 

4. A fourth Cauſe is the frequency and ſcarcity 
of Rain or Snow. In the northern Countries they 
have both very frequent : but under the Torrid Zone 
they have no Rains at all for ſome Parts of the 
Year, and at other Times they are almoſt conſtant, 
Therefore, in theſe Places, the Ocean, near the 
Shores, is not fo ſalt in rainy Months as it is in 
dry ones. Yea in ſeveral Places on the Coaſt of 
Malabar, in India, the Sea- Water taſtes ſweet in 
the rainy Months, by reaſon of the vaſt quantity 
of Water which flows from off Mount Gate, and 
fails there into the Sea. This is the Reaſon why, 
at different Times of the Year, the ſame Parts of 
the Ocean are of different Degrees of Saltneſs. But 
becauſe in the northern Countries there are con- 
ſtant Rains and Snow almoſt throughout the whole 
Year, therefore the Sea there is leſs ſalt than in 
the Torrid Zone. 

5. A fifth Cauſe is the different quality of the 
Water to diſſolve and mix the Salt with it; for 
hot Water diſſolves Salt much ſooner than cold : 
and therefore tho' there were the ſame quantity 
of Salt under Water in the Chanels of the Sea; 
near the Poles, as about the Equator ; yet becauſe 
the Water is cold there, it cannot fo quickly diſ- 
ſolve it into minute Particles and mix with 
it, as the Water in the Torrid Zone which is 
hotter, _ | 

6. A ſixth Cauſe is the great and many large 
Rivers that empty themſelves into the Sea z but 
theſe only cauſe an Alteration upon the Coaſts ; 
for the main Ocean is not ſenſibly affected by them. 
Mariners relate that upon the Coaſt of Braſil where 
the Rio de la Plata empties itſelf into the Sea, 
the Ocean loſes it's falt Taſte, at almoſt fifteen 
Leagues Diſtance from the Shore; and the ſame 
P 4 may 
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may be ſaid of the African Ocean on the Coaſt 
of Congo, and in ſeveral other Places, as about 
Malabar in India, (as was obſerved before) Ge. 
To theſe Cauſes we may add the ſpringing up of 
freſh Water in ſome places from the Bottom of the 
Sea. | 

THESE Cauſes (whether ſeparate or united) 
make a great variety of Saltneſs in different Parts 
of the Ocean, and by theſe that variety is explain. 
ed and accounted for. 

HENCE there is given a Reaſon why the 
Water of the German and northern Ocean will not 
yield ſo much Salt by boiling, as the Water of the 
weſtern Ocean about Spain, the Canary Iſlands, 
and Cape Verd in Africa, (from whence the Dutch 
fetch abundance of Salt and tranſport it to ſeveral 
northern Countries, viz. to Pruſſia, Poland, &c.) 
becauſe theſe Coaſts are nearer the Torrid Zone than 
the other; tho* perhaps both their Chanels may 
contain an equal quantity of Salt. 

THE Sea- Water in the Ethiopic Ocean, over 
againſt Guinea, yields white Salt, with once boiling, 
as fine as Sugar, ſuch as neither the Spaniſh Ocean, 
nor any other in Europe will produce at once 
boiling. | 


PROPOSITION Xi. 


Why Rain-Water catched in the middle of the Ocean 
is found to be ſweet and freſh, when it proceeds 
from the Vapours which are exhaled from the Sea ; 
whereas the Water, which, by boiling or diſtilling, 
we ſeparate from the ſalt Water of the Sea, is 
found to be ſalt. | | 


THOSE that have diligently ſearched into 
the Secrets of Nature, I mean the learned Che- 
miſts, (not thoſe ignorant Pretenders to ans 14 
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have hitherto laboured in vain to find out a Me- 
thod of diſtilling or extracting freſh Water from 


the Sea-Water, which would be of 
advantage to Navigation (g). 


great uſe and 


And tho* both by 


Decoction and Diſtillation, which are in Effect 


the ſame, there is Salt 


(s) Mr Hauton firſt found 
out the Secret of making Sea- 
Water ſweet. It conſiſts firſt 


in a Precipitation made with the 


Oil of Tartar, which he knows 
to draw with ſmall Charges. 
Next he diftils the Sea-Water ; 
in which the Furnace taketh 
up but little Room, and is ſo 
made, that, with a very little 
Wood or Coal, he can diſtil 
twenty four French Pots of Wa- 
ter in a Day; for the cooling 


vention, that inſtead of makin 

the Worm paſs thro' a Veſſe 
full of Water (as is the ordi- 
nary Practice), he maketh it go 
thro! a Hole, made on purpoſe 
out of the Ship, and to enter 
in again thro' another; ſo that 
the Water of the Sea perform- 


which the common Ref-igerium 
would take up; as alſo the La- 
bour of changing the Water 
when the Worm hath heated 
it. But then, thirdly, he joins 
to the two precedent Operations 
Filtration, whereby perfectly to 
correct the malignity of the Wa- 
ter. This Filtration is made by 
means of a peculiar Earth, which 
he mixeth and ſtirs with the di- 
filled Water, and at length ſuf- 
fers to ſettle at the Bottom. 

He maintains that this diſtil- 
lad Sea Water is altogether ſa- 


3 


of which he hath this new In- 


eth the cooling Part; by which 
means he ſaveth the Room 


left in the Bottom of the 


labrious : he proves it from Ex- 
perience, it having been given 
to Men and Beafts, without any 
ill Effect at all upon them. 
Secondly, from Reaſon grounded 
on this, that that peculiar Earth 
being mixed with the diſtilled 
Water, blunts the Points of the 
volatile Spirits of the Salt, and 
ſerveth them for Sheaths, if I 
may ſo ſpeak, taking away their 
Force and malign ſharpneſs. 
Philoſ. Tranſ. abridged by Low- 


" thorp. Vol. 2. Page 297. 


I have been credibly inform- 
ed by experienced Sailors (par- 
Kent Tome that had an En- 
gine on Board) that Salt-Wa- 
ter made freſh by Diſtillation, 
would not quench Thirſt; but 
that, when they had drank as 
much as they could get down, 
their Thirſt, was not at all a- 
bated. So neceſſary are the 
Impregnations, which the 
Waters receive in their paſ- 
ſages about the Earth, to make 
them nutritive. And the richer, 
and more ſulphureous, thoſe 
Impregnations are, ſo much the 
richer, and better, ſuch Wa- 
ters are accounted. An in- 
ſtance of which we have in 
the Richneſs and Spirituouſneſs 
of the Thames Water at Sea, 
which no doubt it receives 
from it's Impregnations by the 
Soil, and Filth, of the Londen 


Kennels. 
Veſſel, 
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Veſſel, yet the Water thus ſeparated is ſtill ſalt, 
and not fit for drinking, which ſeems ſtrange to 
thoſe that are ignorant of the Cauſe of it. This 
is taught by Chemiſtry. (which is the trueſt Philo. 
fophy), by the help of which there are found two 
kinds of Salt in all Bodies, which tho' they per. 
fectly agree in taſte, yet they exceedingly differ in 
other Q11lities: Artiſts call the one fixed Salt, the 
other volatile. The fixed Salt, becauſe of it's Gra. 
vity, is not evaporated by Diſtillation, but re. 
mains in the Bottom of the Veſſel: but the vol. 
tile Salt is ſpirituous, and indeed nothing but 1 
molt ſubtile Spirit, which is eaſily raiſed with a 
very gentle Fire; and therefore in Diſtillation af. 
cends with the ſweet Water, and is well mixed 
with it by Reafon of the ſubtilty of it's Particles. 
This fixed and volatile Salt is found, by Chemiſts, 
to be not only in Sea- Water, but almoſt in all 
Bodies, tho? more in ſome than in others; in Herbs 
that taſte ſharp there is more, but in otly and in- 
ſipid Things leſs. The Difficulty therefore lies 
in feparating the volatile Salt, or the ſalt Spirit, 
from the' Water; for it is this which hath render- 
ed all the Efforts hitherto fruitleſs. OE 
BUT why Rain- Water ſhould be as ſweet and 
freſh on the main Ocean as it is at Land, when 
it is generated from Exhalations, which ariſe 
from the Sea by the Heat of the Sun, or is exhaled by 
the Force of ſubterraneous Fire, which Evapora- 
tion no way differs from Diſtillation, there ſeemeth 
to be a fourfold Cauſe. 
1. A flow and gentle Evaporation, by which 
only the more ſubtile Part is exhaled out of the 
Ocean, which tho' it contain the volatile Spirit 
of Salt, yet it is in a lefs quantity than when the 
Evaporation is made by a ſtrong Heat. 2. The long 
Space which this Vapour paſſes thro* before it 
arrives at that Region of the air where it r 
2 — 
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denſed into Rain: in which Paſſage it is poſſible 
that the ſaline Spirit inay be by degrees ſeparated 
from the watery Particles. 3. The Mixture of 
other freſh Particles of Water that are in the Air. 
4. The Refrigeration and Coagulation or Conden- 
ſation of the Vapour. For theſe Vapours in their 
aſcent from the Ocean become, by degrees, colder, 
and mixing with others in their Way, they are 
condenſed and turned into Clouds ; and in this Re- 
frigeration and Condenſation the faline Spirits fly 
away, with fiery Particles, into a higher Place of 
the Air. | 

BUT why this doth not happen in Diſtilla- 
tion (where the Vapours exhaled become more 
cool and condenſed) proceeds from hence: 1. In- 
this hort Paſſage the ſaline Spirit ſticketh cloſe 
to the watery Particles. 2. The Vapour is kept 
in a Veſſel which doth not admit the Spirit to fly 
thro? it. 


PROPOSITION XII. 


Sea-Water is biavier than freſh ; and Sea-Water in 
one Place is heavier than in another (h). 


THE Reaſon of this is plain from what we 
have ſaid before, viz.- that the Sea-Water contains 
a fixed Salt which is a much heavier Body than 


Mr Bent having recom- © increaſe in Weight the nearer 
mended this Matter, among o- he came to the Line, till he 
thers, toaleatned Phyſician that arrived at a certain 
was failing to America, and fur- of Latitude; as he remembers 
nifhed him with a ſmall hydro- it was about the zoth; after 
ſtatical Inſtrument to obſerve, which the Water ſeemed to 
from time to time, the differ- * retain the ſame ſpecificGravity 
ences of Gravity he might meet * till he came to Barbadoes, or 
with; this Account was retur- * Famaica. Lowthorp's Abride- 
ned him; © that he found, by * ment of Phileſ. Tranſa&. Page 
* the Glaſs, the Sea-Water to 297, Vol. 2. 

freſh 
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freſh Water: and we have ſhewn that there is a dif. 
ferent Quantity of Salt in different Parts of the Sea; 
which muſt cauſe the Gravity of the Water to be 
unequal. But ſome Sea- Water may happen to taſte 
more ſalt than others, and yet be not more weigh. 
ty; becauſe it perhaps contains a greater Quanti- 
ty of volatile Salt, which does rather diminiſh 
than increaſe it's Weight, tho' it make it more 
falt, | 


PROPOSITION XIII 


Sea-Water doth not fo eaſily freeze as freſh ; or a grea. 
ter Degree of cold is required to congeal Sea-Water, 
than to congeal freſh. 


EXPERIENCE ſhews this, contrary to the 
Opinion of the Peripatetics, who mentioned that by 
how much Water is more pure, it is leſs liable to 
freeze, and that Sea-Water being more elemen- 
tary than freſh will freeze the ſooner 3 which is 
falſe. 

BUI the Cauſe is, that in Salt there is a certain 
Spirit which reſiſts Coagulation, and this being ſe- 
parated from it, will not congeal in the hardeſt 
Froft, as is well known to Chemiſts: for they 
frequently make uſe of this Spirit of Salt (i). 


(i) The Particles of two dif- tion. So that Water mixed 
ferent Bodies, which would be with Salt, is more in Motion 
more at Reſt when ſeparate, than Water alone; and there- 
when they are mixed are put fore the Particles of Sea-Water 
into new Motions by Attraction, are not. ſo eaſily congealed, or 
which acts upon them only made to reſt, as the Particles of 
when they approach one ano- freſh, which do not reſiſt the 
cher; and cauſes them to meet cold with ſuch violent Motions. 
and clath with great Violence, See Neautan's Optics. Pag. 355+ 
ind to keep hot with the Mo- 2 3910554 23 * 
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PROPOSITION XIV. 


Why the Ocean is not enlarged when it receives ſo 
many Rivers. 


THE Cauſe Wii; 


The Water returns from 


the Sea, thro* ſubterraneous Fiſſures to the Heads 


of the Rivers. 


2, Plenty of Vapours are raiſed 


from the Ocean, a great Part of which being turn- 
ed into Rain, fall partly into the Ocean, and part- 


ly on the dry Land (&). 


(4) Since the Ocean con- 
ſtantly receives a prodigious 
quantity of Water, both from 
Rivers that exonerate them- 
ſelves into it, and alſo from the 
Air, in Dew, Rain, and Snow, 
that fall; it is impoſſible but it 
ſhould be enlarged, and increaſe 
to an immenſe Bulk, unleſs it 
be as much leſſened ſome other 
way. And ſeeing there hath 
not been obſerved any ſuch 
great increaſe in the Sea, and 
that the bounds of the Earth 
and Ocean are found to be in 
all Ages the ſame, it remains 
that we inquire by what means 


the Ocean loſes ſo much Wa- 


ter as it receives from Rain 
and Rivers flowing into it. 
There are two Hypotheſes a- 
mong Philoſophers; one is, that 
the Water of the Sea is car- 
ried, by ſubterraneous Conduits 
to the Springs of Rivers, and, 
in it's draining thro' the Fiſ- 
ſures, loſes it's Saltneſs: the o- 
ther is, that it happens by the Va- 
pours that are drawn up from it's 
Surface. The former is now re- 


P R O- 


jected by moſt, it being difficult, 
if not impoſſible, to explain how 
the Water of the Ocean, being 
more depreſſed than the very 
Mouths of the Rivers, can come 
up to their Springs, which are, 
for the moſt part, on very high 
Mountains; but in the latter Hy- 
potheſis we have no Occaſion to 
explain this, neither to hinder 
the Growth of the Ocean, nor 
to ſupply the Springs with Wa- 
ter; both which may be more 
eaſily done by the Vapours, 
which we certainly know to be 
drawn up from the Surface of 
the Sea. 

The quantity of Vapours 
drawn up from the Sea was 
tried by Dr Halley, who made 
the following Computation. 
FRY Tranſ. Ne 189. Page 
366. 
By an Experiment made with 
great Care he found that Wa- 
ter, ſalted to the ſame Degree 
as is common Sea-Water, and 
heated to the ſame Degree of 
Heat, which is obſerved to be 
that of Air in our hotteſt Sum- 

mers. 
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PROPOSITION. XV. 
Some Parts of the Ocean differ in Colour from other; 


W E obſerve that towards the North Pole, the 
Sea ſeems to be of a black Colour, and in the Tyr. 
rid Zone of a duſky Colour, and in other Places of 
a green Colour. Upon the Coaſt of New Guinea, 


mers, to exhale the thickneſs 

of a ſixtieth Part of an Inch 

in two Hours. From whence 

it appears that a Bulk of Wa- 

ter a tenth Part of an Inch 

high will be exhaled into Va- 
urs in twelve Hours. 

So that if the Superficies of 
the whole Ocean, or a Part of 
it, as the Mediterranean Sea be 
known, it may alſo be known 
how much Water ariſes in Va- 
pour from it every Day; ſu 
poſing the Water to be equa 

ot with the Air in Summer. 

For from what hath been 
laid down, a Superficies of 
sten ſquare Inches emits daily 
« a cubic Inch of Water; 
« one ſquare Foot, half a 
Pint; a Square whoſe ſides 
« are 4 Feet, one Gallon; a 
« ſquare Mile, 6914 Tuns; 
and one Degree ſquare, (ſup- 
„ poſed conſiſting of 69 Eng- 
«« ib Miles) 33 Millions of 
« 'Tuns.” 

This learned Gentleman 
eſtimates the Mediterranean to 
be about forty. Degrees long, 
and four broad ; allowances be- 
ing made for the Places where 
it is broader by thoſe where it 
is narrower, ſo that it's whole 


the 


Superficies may be accounted 
one hundred and fixty ſquare 
Degrees ; and conſequently the 
whole Mediterranean mult loſe 
in Vapour, according to the 
foreſtated Proportion, in a Sum- 
mer's Day, at leaſt five thouſand 
two hundred and eighty mil. 
lions of Tuns. For what quan- 
tity of Water is licked off the 
Surface by the Winds, (which 
is even more ſometimes than 
is exhaled by the Heat of 
the Sun) ſeems impoſſible to be 
reduced to any Rule. 

It remains that we compare 
this quantity of Water with that 
which is carried daily into the 
Sea by the Rivers, which i; 
very difficult to do, when ye 
can neither meaſure the Breadth 


of the Chanels of theſe Rivers, 


nor the Velocity of the Cur- 
rents. One thing is left, that 


a Compariſon being made be- 


tween theſe and the River 


Thames, and by ſuppoſing then 
rather greater than they are, ve 


may have a greater quantity g 
J 


Water than js really pou 
them into the Mediterrantan. 


The Mediterranean receiuts 
theſe nine conſiderable Rivers: 
the Perus, the Rhone, the * 

| 6 
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che Sea in ſome Parts appears white, and in others 
yellow: In Streights, or narrow Seas, it appears 
whitiſh. Upon the Coaſt of Congo, not far from 
Baya d Alvaro, where the ſmall River Gonzales 


| falls into the Sea, the Water is of a reddiſh Colour 


which Tincture it receives from a red mineral 
Earth, thro' which the River flows. But the moſt 
famous for it's Colour is the Arabian Gulph, being 
therefore called the Red Sea. Some will have it 
to be only a bare Name, and taken from Erythrus, 
ſome time King on that Coaſt 3 others will have it 
to be called red from a certain Brightneſs peculiar 
to it, which is cauſed by the reflected Rays of the 
Sun (I). But the moſt probable Opinion, and which 


| Thames, at King 


the Po, the Danube, the Neifter, 
the Boryfhenes, the Tanais, and 
the Nile; all the reſt being of 
no great Note. Each of theſe Ri- 
vers, this ingenious Gentleman 
ſuppoſes to be ten times greater 
than the Thames, not that any 
of them is ſo great in Reality, 
but to comprehend with them 
all the ſmall Rivulets that fall 
into the ſame Sea. 

He ſuppoſes the River 
Bridge, 
wherethe Flood ſeldom reaches, 
to be in breadth about 100 
Yards, and indepth 3 ; and the 
Water to run two Miles an 
Hour. If therefore thebreadth 
of the Water, 100 Yards, be 
multiplied by 3, the depth, 
and the Product 3oo ſquare 
Yards by 48 Miles, or 84480 
Yards, which the Water runs 
trery Day, the product will be 
25344000 cubic Yards of Wa- 
ter, or 20300000 Tuns that are 
arried every Day into the Sea. 
Now if each of the aforeſaid 
une Rivers yield ten times as 


much Water as the Thames ; 
it will follow, that each of 
them carries every Day inta 
the Sea 303 Millions of Tuns: 
and the whole nine, 1827 
Millions of 'Tuns in a Day. | 
But this is but little more 
than one third of what is pro- 
ved to be raiſed, in Vapour, 
out of the Mediterranean in 
twelve Hours time. Hence it 
appears that the Mediterranean 
is ſo far from increafing or o- 
verflowing by the Rivers run- 
ning into it, that in a ſhort 
Time it would rather be eva- 
porated, and drawn out, un- 
leſs the Vapours that it exha- 
led returned in Dew or Rain 


upon it. 
TFurin's Appendix. 
J Some will have this to 
be the ſame with Efaz or E- 
dom, who. firſt inhabited 7du-. 
mea, a Country near the ra. 
bian Gulph, from whence, ſay 
they, it came to be called the 
3 viz. from Ed, i. e. 


IS 
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is confirmed by Experience, 1s, that it came to he 
ſo called from the red Sand that lies upon the Shore, 
and is often contrary to it's Nature, mixed with 
the Water by the vehement Flux and Reflux of the 
Sea, which is extraordinary in this Gulph; info. 
much, that it toſſes it to and again like Aſhes, and 
keeps it from falling to the Bottom by it's violent 
Agitation. This is related by Sailors, who tell us, 
that it ſometimes appears as red as Blood; but if it 
be kept in a Veſſel without ſhaking, the red Sand 
will ſubſide, and may be ſeen in the Bottom. It 
very often happens, that violent Storms blowing 
from the Red-Sea, towards Arabia or Africa, carry 
with them ſuch Heaps of red Sand, as to cover 
whole Caravans, or Troops of Men and Beaſts, 
whoſe Bodies in time are thus converted into true 
Mummy. There are other Opinions among Au- 
thors, about the Name of this Gulph, but they are 
all of no Weight, as appears from Experience, 
WHETHER the ſame or ſome other Cauſe, 
hath urged Mariners to call the Gulph of Califor- 
nia or (Vermejo) the Red-Sea, I have not yet found 
obſerved by Authors, | 


PROPOSITION XVI. 


There are certain Peculiarities obſerved in ſome Part: 
of the Ocean, 


THE Sea called by the Portugueſe di Sargaſſo, 
begins about the Salt Iſlands, nor far from Cape 
Verd, and extends itſelf from the 20th Degr. of 
North Latitude, and to 34 Degr. South. It ſeems 
to be of a green Hue, tho' this be not it's proper 
Colour, but owing to a certain ſmall leaved Herb. 
(not unlike Water- creſſes) which we call the Sea- 
Lentile, or ſmall leaved Parſly, but the Portugueſe 
Sargaſſo. The Leaves of this Weed are fo = 

puaily 
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tually intermixed one with another that they cover 
the Surface of the Ocean in this Place; fo that the 
Water can ſcarcely be ſeen, and Sailors afar off 
take it to be an Iſland or green Fields; nor can 
they fail thro' this Knot of Herbs unleſs they be 
driven by a tolerable Wind. The Herb bears a 
{mall Berry, not unlike our red Currants, but infi - 
pid and hollow within. Whence they proceed is 
uncertain, not from the Land for that is too far 
off this Sea, nor from the Bottom (as I think) 
becauſe the Ocean is here of a vaſt Depth and in 


| many Places unfathomable. 


BETWEEN the Cape of Good- Hope and the 
Ilands of Triſtan de Cunha, there are ſeveral long 
Stalks like Reeds of a conſiderable thickneſs, found 
floating on the Water, and theſe very often are en- 
tangled with Sea-Alkanet, or with Sargaſſo. The 
Sailors call them Thrombs, and'they take it for a 
ſure Sign if they meet with it at Sea, as they are 
failing to India, that either they are near the Cape 
of Good- Hope, or have paſſed it. 

UPON the Coaſt of the Iſland of Madagaſcar, 
the Ocean caſts out red and white Coral, which 
grows like a Shrub under Water: and tho? they 


| are ſoft in ſome Places, yet between Madagaſcar 


and Africa, there are ſaid to be Rocks of hard 
Coral (m). = To 

UPON the Coaſt of Pruſſia in the Baltic, the 
dea caſts up excellent Amber, which the Inhabi- 


(n) Mr GuiJony is of Opi- alledging that he can ſhew a 
tion, that Coral is ſo far from Salt of Coral, which, being caſt 
being a Plant that 'tis a meer into Water, and there dif- 
Mineral, compoſed of much ſolved, upon the Evaporation 
alt, and a little Earth; and that of that Water by a gentle Heat, 
is formed: into that Subſtance is preſently coagulated and con- 
ya Precipitation ofdiversSalts, verted into ſtore of ſmall Sticks 

enſues upon the Encoun- reſembling a little Foreſt. Phi- 
of the Earth with thoſe Salts. - / Tran. abridged by Low- 
This Sentiment he confirms by #horp, Vol. 2. Page 493. 
YOL. I. Q tants 
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tants are taught to draw to the Shore with Nets of 
Wire, when « certain Winds blow. 

THE Ocean caſts up Ambergris only in the 

Torrid Zone, (ik we may believe ſome Authors) 
viz. at the Shore of Braſil (where a Dutch Soldier 
once found a Piece weighing five hundred Pound, 
and preſented it to Count Maurice of Naſa); 
alſo at Madagaſcar, at the Cape of Good- Hope, at 
the Iſland of Maurice (by the Portugueſe called 4 
Cerne), at Samatra, and other Indian Iſlands. Garcia 
relates, that there was a Piece one time found of 
two thouſand Pound Weight, and that ſome Iflangs 
are all of Ambergris; but he does not tell ys 
where they are ſituated (1). 
THE Eibiopic Ocean, at "OREN Congo, and 
Angola, has this peculiar Property; that Shells as 
green as Graſs ſtick to the Sides and Keels of 
Ships; while they remain or fail there, which re. 
tard their Courſe and eat out the Timber. 

UPON the Coaſt of Bretagne in France, wild 
Fowls are generated on the Sides and Keels of Ships, 
being at firſt unſhapely, but afterwards are formed 
by degrees, and having their Bills faſtened into the 
Wood. they begin to move, and at Jaſt pull them- 
ſelves off, and ſwim in the Sea like Ducks. (Thck 
we call Barnacle. EP 


() Ambergris is found in Some will have it to be the 
ſeveral other Places; as at Wax or Honey of {cme living 
Cape Comorin, there was taken Creature; others ſay it iſſues 
up a Piece of three hundred out of the Root of a Tree, 
Weight, and another weighing that grows in the Sea, like 
fifteen hundred Pound; at An- Gum; others that it is a Bi. 
bergris-Point in Jamaica there tumen, and comes from ths 
was found a Piece one hun- Entrails of the Earth, which 1 
dred and fifty Pound Weight ; the moſt likely Opinion. S# 
and in ſeveral Places without bi Tranſ. Ne 92. Page611. 
the Torrid Zone, as, upon the N 232. e 71, and N*203 
Coaſt of New-England, on the Page 573. 
weſtern Coaſt of Ireland, &c. 

| THE 
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THE Excrement of the Ocean, which we call 
Froth, is obſerved to float in ſeveral Places, and 
more in ſome than in others. | 

THERE are found Water Lentils in ſeveral 
Parts of the Ocean, as between England and France, 
upon the Coaſt of the South Continent, and elſe- 
where. 

ON the Coaſt of Malabar and Cambaya there 
are found Sefpents upon the Surface of the Water: 
from whence Sailors gueſs at their approach to 
theſe Countries. | 
ABOUT four Leagues from New-Spain, ſe- 
veral Roots, Reeds, and Leaves, like thoſe of 
the Fig-T ree, float to and again, upon the Wa- 
ter, which they commonly eat; and their Taſte 
| is ſomething like Cabbage. 

WE read in the firſt Voyage of the Dutch to 
the Streights of Magellan, that on the twelfth of 
January 1599, the Water of the Ocean, not far 
from the Mouth of the Silver River, (Rio de Plata) 
appeared of a red and bloody Colour; but when 
they had drawn up a Bucket, and obſerved it 
more narrowly, they found 1a it an innumerable 
Multitude of little Worms of a red Colour, which, 
being taken into their Hands, leaped up and down 
Ike Fleas, Hence the Seamen call them Sea- 
Fleas*, and believe that they are vomited by 
Whales, at a certain Time of the Year. Others 
„ink they proceed from an innumerable cane 
e, 5 O 


br Dr Derham in his Phy/. Months, as to change the Wa- 
the (tel, lib. iv. c. 11, Note (2) ter red, or yellow, accordin 

e, the Inſects that for the to the Colour they are of 

Se ot part diſcolour the Waters, Of which Dr Fhrence Schuyl 

ecke ſmall Inſects of the told Swammerdam this merry 
65 Kind, called, by Sam- Story, That one day, when 

dan, Pulex aquaticus ar- he was very intent in his 

recen. Which are ſometimes © Study, he was diſturbed with 

IE rumerous in the Summer a horrible Rumour; and 

Q 2 s when 
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of ſmall Crabs, that fill the Sea towards the South 
Continent, ſo that in a weak Light, as in the 
Morning and Evening Twilight, the Ocean ap- 
pears to Sailors of a bloody Colour. 

BUT this is not the Place for treating of A. 
nimals of different Kinds that are found in dif. 


ferent Parts. 


PROPOSITION XVII. 


Why the Sea appears bright and ſhining at Night ; e, 
pecially if the Waves are violently agitated with a 


Storm. 


T HIS Phznomenon requires the Knowledge 
of that difficult Point, the Cauſe of Colours. The 
Opinions of Philoſophers are divided about i, 


They that 


explain Colours by certain and various 


Motions beſt ſolve the Phænomenon; the more ac- 
curate Explication of which belongs to Phyſics (0). 


« when he was ſcarce gotten up 
© to. enquire what was the 
matter, his Maid, half dead 
with the fright, came run- 
© ning, and ſighing told him, 
that all the Water of Leyden 
was Changed to Blood.“ The 
Cauſe of which, upon exami- 
nation, he found to be from the 
numerous Swarms of thoſe Pu- 
fices. 

The Cauſe of this Concourſe 
and Appearance of thoſe little 
Inſects, Dr Derbam ſays is for 
their Coitus. At which time 
they are very venereous, friſk- 
ing, and catching at one ano- 
ther ; and many of them con- 
Joined Tail to Tail, with their 
Bodies inclined towards one 
another. 

(o) The following Query of 


2 | 


Sir 1/aac Newton will perhaps 
give us the beſt Notion of thi 
Appearance. Do not (ſays he) 
© all fixed Bodies, when 
© heated beyond a certain De- 
« gree, emit Light, and ſhine? 
And is not this Emiffion 
© performed by the vibrating 
4 Motions of their Parts ? And 
© do not all Bodies, which 2 
* bound with terreſtrial Parts, 
© and eſpecially ſulphureous 
ones, emit Light as often a 
.© thoſe Parts are ſufficiently a 
© gitated, whether that Agi 
© tion be made by Heat, or by] 
Friction, or Percuſſion, or Fu 
© trefaQtion, or by any vital Mc 
tion, or any other Cauſe? 

for Inſtance; Sea- Water in 
© raging Storm, Cc. Ot. 


Page 314. PRO 
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PROPOSITION XVIII. 


The Ocean, and indeed all Waters, caſt on the ſhore 
terreſtrial Bodies, eſpecially about the Time of Full. 
Moon, 


IT is not difficult to explain the Reaſon of 
this Property, which is found to be true by Ex- 
perience, For the Water being in Agitation con- 
tinually, either one way or other, carries with it 
the terreſtrial Bodies towards that Part whereto 
it is moved : which is always towards ſome Shore, 
| where the Motion ceaſing they are left upon the 
Sand, | 

BUT this Agitation of the Ocean is greateſt at 
the Full-Moon. 5 

THEREFORE their Opinions are abſurd 
who believe the Ocean to be a ſenſible living Crea- 
ture, and that it continually purgeth itſelf of Dregs 
and terreſtrial Bodies, The Reaſon of is here 
plain, 
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Of the Motion of the Sea in general; and if 
it's Flux and Reflux in particular, 


PROPOSITION I. 


Water has but one natural Motion, by which it movs 
from a bigber to a lower Place. And if the ad. 
joining Places are of an equal Altitude, or higher 
than the Super ficies of the Water, it naturally reſt, 
and is not moved out of it's Place but by ſome exter- 
nal Cauſe, © 


F\OMM ON Experience manifeſts the Truth of 
this Propoſition, For if you take a Veſſel of 
Water and move it, the Water will fluctuate, and 
be in Motion, *till no part of it be higher than ano- 
ther; that is, *till it's Superficies be ſpherical, x 
was ſaid in Chapter xiii, And although perhaps 
this Motion may proceed from an external Caule, 
viz. the Preſſure of the Atmoſphere, or the Mo- 
tion of the Air round the Globe; yet becauls 
there are great Diſputes about this Cauſe, and the 
Motion is ſo apparent in the Water itſelf, that | 
doth not ſeem to proceed from any external Agent 
therefore it may be called natural, to diſtinguiſh! 
at leaſt from other Motions of the Water. An 
this Motion is towards that Part which is more de 
preſſed, — 
TW PRO 
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PROPOSITION II. 


When any Part of the Ocean is moved, the whole is 
moved, or all the other Parts of the Ocean move 


it is nearer the Part firſt moved. 


BECAUSE when one part of 1 Ocean is 
moved, it neceſſarily changes it's Place, and leaves 
that it was in, to be taken up by the Water that 
was next it; whoſe place is again ſupplied by the 
Water next that, and ſo on. But the Motion be- 
comes leſs in the more remote Parts; becauſe that 
there the Water was firſt moved, the next to it 
ruſhes 1 in, not from one Part, but all round about ; 
ſo that it leaves a round Space like the. Periphery 
of a Circle, which 1s ſupplied from a larger Peri- 
phery, and that again from a larger, and ſo on. 
But the greater the Periphery is from whence the 
Water flows, the leſs is the progreſſive Motion in- 
wards, being diſtributed into a larger Space. Juſt 
235, when a Stone is thrown into the Water it 
forces it into a Round, and that forces the next 
Water to it into a larger Round and ſo on; and 
the further theſe Peripheries are from the Immer- 
hon of the Stone, their Motion is diminiſhed and 
els ſenſible ; and tho? there may at laſt ſeem to be 
one all, yet there will be ſtill ſome very ſmall 
Undulation, except it be hindered by another 
Motion of the Water. 


PRO POSITION III. 
To find which way the Current of the Sea ſets. 


CHUSE a Time, if poſſible, when no great 
Winds are ſtirring, and caſt a Body into the Wa- 


ſucceſſ wwely ; but the Motion is greater by bow much 


Q 4 ter 
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ter of almoſt the ſame Gravity with it; mark the 
Place where it was thrown in, and let a Boat re. 
main there immoveable; then, when the Body is 
carried by the Current a little way from the Place 
where it was thrown 1n, let another Boat be placed 
there; and obſerve how the one Boat bears from 
the other; and you have the Point of the Compaj 
toward which the Current ſets (a), 


PROPOSITION IV. 


The Motion of the Sea ts either direct, vortical, or 
| tremulous. 


I call the Motion direct, when the Water runs 
towards a certain Point; and vortical, when it turns 
round in a Whirl- Pool, and is at Times abſorbed 
and vomited up; and tremulous, when it quakes, 
and is troubled without the leaſt Wind. We ſhall 
defer the Conſideration of the two laſt to the end of 
this Chapter; and treat, firſt, of the direct Mo- 
tion, which we thall call, in general, the Motion 
of the Sea. 0 | 


PROPOSITION V. 


Of 1he Motions we obſerve in the Sea, ſome are gene- 


ral, ſome particular, 


(a) The Method that Sailors 
commonly uſe, in the Gulph of 
Mexico, to keep the Boat im- 
moveable where the Sea is deep, 
and perhaps not to be ſounded 
is this. 'They fink down a Plum- 
met of Lead about forty or fifty 
Pound Weight, to a certain 
number of Fathoms deep, as 
they are taught by Experience, 
ul tho? the Lead is nothing 
near the Bottom, yet will the 
Boat turn Head againſt the Cur- 


and others accidental. 


rent, and ride as firmly as if 
it were faſtened by the ſtrongeſt 
Cable and Anchor to the Bot- 
tom; this Method will perhaps 
ſucceed in ſeveral other Places 
where there are under-Currents, 
ſuch as have been obſerved in 
the Downs, at the Streights- 
Mouth, and in the Baltic. Se 
Dr Stubb's Obſervations in 2 
Voyage to the Caribbee Iſlancs. 
Philof. Tranſ. Ne 27, 


I call 
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| call that a general Motion of the Sea, which is 
obſerved in all it's Parts, and at all Times. 
call thoſe proper or particular Motions, where- 
by only ſome Parts of the Ocean are moved, which 
ire twofold, either perpetual or anniverſary ; the 
former continue without Ceſſation or Intermiſſion 
the latter are inconſtant, and only obſerved at ſome 
certain Months or Days. 
THE accidental Motions of the Sea are ſuch as 
now and then happen, without any regular Order 
and ſuch as theſe are infinite. 


PROPOSITION VI. 


The Winds cauſe the accidental Motions of the Sea, by 
blowing the Waters toward ſome oppoſite Point; nor 
is the Sea ever free from ſuch Motions. 


THE Wind, being nothing but a violent Mo- 
tion of the Air, and a Preſſure of it towards the 
Earth, endeavours to impel the Water of the Sea 
our of it's Place; and becauſe the Sea is a Fluid, 
and cannot reſiſt the Force and Preſſure of the Air, 
it is hereby moved out of it's Place, towards the 
oppoſite Point, and drives the adjacent Water 
_ it, and that again the Water before it, and 
o on. | 

AND {ſince there is always ſome Wind in the 
Air towards one Point of the Compaſs or another, 
and very often towards different Points, in divers 
Countries, at the ſame Time; it follows, that ſome 
of theſe Motions continually affect the Sea, but 
more ſenſibly where the Wind blows hardeſt ; be- 
cauſe it being a Fluid is ſoon put in Agitation by 
o violent an Agent. 


P R O- 
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PROPOSITION VI. 


The general Motion of the Sea is twofold ; the one j; 
conſtant, and from Eaſt to Weſt : the other is con. 
poſed of two contrary . Motions, and called th 
Flux and Reflux of the. Sea, by which, at certain 
Hours, it flows towards the Shores, and at other; 
back again. | | 


THAT the Ocean is continually moving from 
Eaſt to Weſt, is chiefly proved from the Motion 
of the Sea which lies between the Tropics in the 


Torrid Zone; where it is ſtrongeſt, and leſs impe. 
ded by other Motions. 


THIS Motion of the Sea 1s manifeſtly per. 
ceived by thoſe that fail from India to Madagaſcar, 
and Africa; alſo in the Pacific Ocean between New. 
Spain and China, and the Moluccas ; likewiſe in the 
Et bio pic Ocean, between Africa and Braſil. 

THUS the Currents ſet ſtrongly, and run 
with a rapid Motion, from Eaſt to Weſt, thro' 
the Streights of Magellan ; which induced the firſt 
Diſcoverer (whether Magellan, or ſome other be- 
tore him) to conjecture, that there were Streights 
thro* which they might ſail out of the Atlantic 
into the Pacific Ocean. Ships are carried by the 
Currents, from Eaſt to Weſt, thro' the Streights 
of Manilha, and alſo thro? the little Chanels be- 
tween the Maldivies. The Sea runs impetuouſly 
into the Gulph of Mexico, between Cuba and I. 
catan, and flows out again, thro* a rapid Chanel, 
between Cuba and Florida. There is ſo rapid a 
Flux into the Gulph of Paria, that the Streights 
are called the Dragon's Faw. This Motion 1s 
alſo remarkable at the Land of Canada. The Sea 
ſeems to run out of the Tartarian Ocean thro? the 


Streights of Vaygats, as appears by the ſerting 
0 
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of the Current, and the great Flakes of Ice which 
are commonly found in theſe Streights. Upon the 
northern Coaſt of America, the Pacific Ocean flows 
towards the Streights of Anian; there is alſo a 
Current from Japan towards China; and another 
from Eaſt to Weſt, thro' the Streights of Ma- 
gaſſer. In ſhort, the whole Atlantic Ocean makes 
towards the Shores of America, and the Pacific from 
them, as is moſt remarkable about Cape Correntes, 
between Panama and Lima. 


PROPOSITION VII. 


The Winds frequently change the general Motion of the 
Sea, eſpecially thoſe called Periodical Winds, or 
Monſoons, which we ſhall treat of in Chapter xxi. 


BECAUSE theſe Winds blow moſt frequent. 
ly from the North or South, or from other col- 
lateral Points, they muſt needs obſtruct the ge- 
neral Motion of the Sea, which is from Eaſt to 
Weſt, and cauſe it to turn aſide, from the Weſt, 
towards the North-Weſt, or South-Weſt. And 
even the conſtant, or Trade-Winds, which ſel- 
dom blow directly from the Eaſt, but from 
ſome other collateral Points, change this general 
Motion of the Sea in many Places. Alfo the 
North Winds make a moſt ſenſible Difference in 
this general Motion in the northern Ocean, where 
wi Currents are not ſtrong, except in a few 

aces, 


PRO POSITION IX. 


The Cauſe of this general Motion of the Sea from 
Eaſt to Weſt is uncertain, 


THE 
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THE Ariſtotelians (tho' neither they, nor their 
Maſter, nor any European Philoſopher, had the 
leaſt Notion of theſe Things, before the Porty. 
gueſe ſailed thro* the Ocean in the Torrid Zone) 
ſuppoſe, that it is cauſed by the Prime Motion of 
the Heavens, which 1s common not only to all the 
Stars, but even, in part, to the Air and Ocean; 
and by which they, and all things, are carried 
irom Eaft to Weft, Some Copernicans (as Kepler, 
Sc.) altho' they acknowledge the Moon, to be 
the prime cauſe of this Motion, yet they make the 
Motion of the Earth not a little contribute to it, 
by reaſon that the Water, being not joined to the 
Earth, but contiguous only, cannot keep up with 
it's quick Motion towards the Eaſt z but is retard- 
ed and left towards the Weſt ; and ſo the Sea is 
not moved from one Part of the Earth to another, 
but the Earth leaves the Parts of the Sea one after 
another. 
'. OTHERS, who are ſatisfied with neither of 
theſe Cauſes, have recourſe to the Moon; which 
they will have to be the Governeſs of all Fluids, 
and therefore to draw the Ocean round with her 
from Eaſt to Weſt. If you aſk, how ſhe per- 
forms this? They Anſwer, it is, by an occult 
Quality, a certain Influence, a Sympathy, her 
Vicinity to the Earth, and ſuch like. Ir is very 
probable indeed the Moon, ſome way or other, 
cauſes this Motion, becauſe it is obſerved to be 
much more violent at the New and Full Moon, 
than about the Quadratures, when it is, for the moſt 
Part, but ſmall. Pas 
THE ingenious Des Cartes mechanically 
explains how the Moon may cauſe this Motion, 
both in the Water, and the Air. He ſuppoſes, 
according to his general Hypotheſis, that 
there are an infinite number of Atoms, which re- 
volve about the Earth, and fill up the Space be- 
tween 


CHAP. 14. of Univerſal Geography. 237 
' tween it and the Orbit of the Moon, ſo as not 
to leave any Vacuum; this Space he calls the 
Earth's Vortex (b). Let FEHG (Fig. 22.) be the 
Earth, 2143 the Water, 6587 the Air, BAD C 
the Vortex of the Earth, and B the Moon. Now, 
ſays he, if there was no Moon in the Vortex 
BADC, it's Particles would without any Impe- 
diment revolve about the Center T; but ſince 
the Moon is there, the Space, thro? which the cele- 
{tial Matter flows, is narrowelt between B and T; 
therefore this Matter flows ſwifter between B and 
T, and by that means preſſes both the Super- 
ficies of the Air at 6, and of the Water at 2, 
more than if the Moon had not been in the Dia- 
meter of the Vortex BD: and becauſe. both the 
Air and the Water are Fluids, and eaſily give 


© 2. Since Comets are carried 

_ © with acontinual Motion thro? 

the heavenly - Spaces, from 

every Part, and all Ways,and 

to all Parts; it is evident 

from thence, thatthe heavenly 

_ © Spaces muſt be void of any 

_ © ſenſible Reſiſtance, and con- 

ſequently of any ſenſible 

Matter. Newton's Optics, 
Page 310. ; 

3. The Hypotheſis of Vor- 


(3) The Flux and Reflux of 
the Sea, which Des Cartes has 
endeavoured to explain, by 
an imaginary Plenum and Vor- 
tices, may be more eaſily and 
fully explained upon other 
Principles (as ſhall be ſhewn 
hereafter); for theſe are mere 
Fictions, and no way agreeable 
to Nature and Motion, as ap- 
pears from the following Ar- 

ats, 


1. If ſome Vacuities were 


not ſuppoſed to be interſperfed 
among the Particles of Bodies, 
it would be very hard to con- 
ceive how Motion could be 
any way performed. For if 
we ſuppoſe eyery Place to be 


abſolutely full, a ſmall Body 


cannot move ever ſo little, with- 
out moving all the Bodies in the 
Univerſal, and whither, or to 
what Place, they ſhould move, 


when all Places are already full 


is not eaſy to conceive. 


tices, and a Plenum, directly 
contradicts the Aftronomical 


Phenomena, and tends more to 
confound the celeſtial Motions 


than to explain* them. See 


Newton's Princip. Book 2. 
Schol. to Prop. 53, and the 
general Scholium at the end ; 
and Clarke's Notes upon Ro- 
Bault's Phyſics. Part 1. Chap. 
8. Art. 2. and on Part 2. Chap. 
25. Art. 22. | 


way 
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way to Preſſure, they ought to become lower un. 
der B, at 2, and higher under A, at 1. And 
while the Earth is turned from E, by E, towards 
G, or from Weſt to Eaſt, the ſwelling of the 
Water 412, and of the Air 836, which is now 
higheſt at E, moves by little and little to the weft. 
ward, and in ſix Hours time is higheſt at the Part 
of the Earth H, and after twelve Hours at G. 
Hence it follows, that both the Water and the 
Air are perpetually moving from Eaſt to Weſt 
Thus far Des Cartes.” The ſtreſs of his Demon. 
ſtration lies here; that the Earth E FG H, and 
Water 1234; are revolved round the Center J, 
together with the celeſtial Matter in the Vortex, be- 
tween BA DC and 6587; but the Moon, being in 
B, makes the Space B6 narrower, whereby the ce- 
leſtial Matter is ſqueezed thro*, and in it's Paſſage 
preſſes the Air and Water below B, at 6 and 2, 
towards 3 and 1, and while E paſſes beneath B, 
it is preſſed towards H and F, and fo round. 
Nor doth this celeſtial Matter, ſtrained between 
B and 6, rebound upward being ſuppreſſed, be. 
cauſe all things are full of Matter. And tho' it 
preſs the Air and Water from 62F not only 
towards the Weſt E 13, but alſo towards the Eaſt 
736, yet becauſe the Parts hetween F and G, to 
the eaſtward; are, by degrees, removed from the 
Streights B6, and the Parts towards E, to the 
weſtward, do more and more approach it, there- 
fore this Force is chiefly received by theſe. 
BUT the following Particulars ſeem wanting 
in this ingenious Explanation. . 
1. IT ſhould then follow, that the Sea would 


ſettle when the Moon approached it, and riſe 


in thoſe Places that are diſtant a Quadrant, 
or ſix Hours, from it, viz. it would fall at 2, 
where the Moon is vertical, and riſe at 6. But 
this is contrary to Experience; for at 2, under 


% / 


the 
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the Moon, it riſes, and at 1 it falls. How this 
Abſurdity may be avoided, we ſhall ſhew in the 
bollowing Propoſition. 1555 5 

2, I T is not plainly ſhewed (Des Cartes himſelf 
totally omitting it) why, when the celeſtial Matter 
in the Streight Bo preſſes the Air at 6, and the 
Water at 2, it is not equally moved towards G37, 
ceing that the Earth, and Air, and Water, are 
al carried that way, as well as the celeſtial Matter, 
which ſhould therefore enforce the Air and Water 
rather towards the Eaſt than the Welt. 

3, THE Moon approaching any Sea, there 
hould a ſtronger. Wind blow from Eaſt to Weſt 
than at other IJimes; but this {ſeldom happens. 

4. IT is, more likely that the Sun ſhould cauſe 
this Motion of the Air, and theſe conſtant Winds, 
hecauſe in many Places they are obſerved to blow 
freſher a little before, or about, Sun=-riſing, when 
t is diſtant a Quadrant from the Vertex of the 
Place (c). Theſe things are worthy to be conſi- 
dered in the aforeſaid Explication, not to ſay any 
thing for or againſt. the Hypotheſis itſelf. 

I very much doubt whether this Motion of the 
dea has any relation to the general, or Trade- 
Winds; becauſe theſe Winds, in the Torrid Zone, 
are conſtant z; and therefore ſhould cauſe the Mo- 
tion of the Water to be conſtant alſo (d). Indeed 
when the Wind blows harder the Motion 1s per- 


caved to, be greater; but this is no Argument 


nat they have a Dependance, or proceed one from 
mother. What hinders is, that there appears to be 


e) See the Notes upon 
Chap. xxi. Prop. 2. below, 
where the Cauſe of theſe Trade- 
nds is explained. 

(d) As periodical Currents 
re produced by the ſhifting 
inds or Monſoons:; ſg this con- 


ſtant one, without doubt, is ef- 
fected by the Trade-Winds, 


whichconſtantly blow from Eaſt 


to Weſt, tho' notwithſtanding 
the Moon may interfere, and 
alter or divert it's ordinary 
Courſe. 


a Corre- 


| 
| 
| 
| 
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a Correſpondence between the Motion of the 8e: 
and that of the Moon, for when this approache, 
the other, it cauſes it to ſwell at 2, and the Cyr. 
rents are obſerved to ſet ſtronger to the weſtward 
at the New and Full Moon, than at the Quadra. 
tures, This laſt is excellently explained by D, 
Cariess Method; for ſince the Moon is nearer the 
Earth at the New or Full than when the is in the 
uadratures, the Paſſage for the celeſtial Matter, 
B6, is then made narrower, and therefore the 
Preſſure is greater (e). 

IF any ſhould alledge, that perhaps the greater 
Light of the Moon, at Full, cauſes the greater 
Intumeſcence; I anſwer, that at the Change all 
her Light is taken away; which ſhews that Light 
is not the Cauſe of this Motion, but rather that 
Preſſure of Des Cartes, which we ſhall further ex. 
Plain below. cds 


PROPOSITION X. 


The ſecond general Motion of the Sed is it's Flux and 

Reflux, by which, in about twelve Hours and 6 
balf*s Time, the Water is found to flow toward; 
the generality of Shores, and to ebb back again, vi. 
zo flow when the Moon approaches the Meridian 
Circle above or below; and to ebb when it departs 
from thence towaras the Horizon. 


(e) Neither the Moon's it is always in the Conjur- 
: proweh Diſtance, nor her * &ions and Oppoſitions, or 
© leaſt, falls inthe Quadratures *© paſſeth thro' the Center of | 
© but both there and in the the Sun, and the greater at 
Conjunction or Oppoſition ; in the Quadratures. Which her, 
* contrary to the Opinion of © Afſertion is very wide of tue Weonſ 
Des Cartes; who aſſerts, that Truth. Whifton's Afſtrono- Be. 
the Orbit is elliptical indeed, mical Lectures, Page 107. 
but ſo that the leſſer Axis of wy | 


WE 


CHAP. 14. of Univerſal Geography. 241 
WE are firſt to enquire whether the Sea flows 
towards one certain Point by this Motion, viz. from 
Faſt to Weſt, or from Welt to Eaſt. . 
FOR the Shores of Bays, and the Chanels 
of Rivers, where this Flux and Reflux is chiefly 
obſerved, more than in the main Ocean, are di- 
vers ways extended; ſome from Weſt to Eaſt, 
2s the Mediterranean Sea, and others from South 
to North, as the Arabian Gulph, Sc. And in all 
theſe the Water flows thro' the Streights towards 
the furtheſt Point of their extent; and therefore 
in different Bays, this Flux” of the Ocean tends 
towards divers Points of the Compaſs. We muſt 
therefore firſt be reſolved, ' whether this Flux, or 
Motion, tends indifferently to any Point, or only 
obſerves two, viz. the | Weſt in flowing, and the 
Faſt in ebbing; or even only the Weſt in both ebb- 
ing and lowing? In my Opinion the laſt is trueſt, 
viz, that the whole Ocean is moved from Eaſt 
to Weſt, both in it's Flux and Reflux, and that 
the difference is, that in it's Flux it is moved with 
greater violence and in à greater Quantity: but 
in it's Reflux (or more properly it's Deflux) tho? 
It be not moved a contrary Way, yet it ſeems to 
5 ſo, becauſe there flows à leſs Quantity of 
ater. 0 E110! 
HENCE: we may determine, that the Flux 
and Reflux of the Sea is no way diſtinct from 
that general Motion, which we explained in the 
bormer Propoſition, whereby the Ocean is perpe- 
twlly moved from Eaſt to Weſt ; for it is only a 
certain Mode or Property of that Motion. And 
terefore if this Motion be obſerved, and rightly 
onfidered in the main Ocean, where it is not ob- 
ructed, we ſhall find it not to be ſo much a 
Flux and Reflux of the Sea, as a Flux and De- 
lux, or (that we may diſtinguiſh, by proper Terms, 
de Quality of the Motion or Flux from the Mo- 
YUL. I. R tion 


* 


| 
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tion or Flux itſelf), it is moſt aptly called the 
Swelling and Swaging of the Sea. 123-980 zune 
FOR the Sea perpetually flows from Faſt t, 
Weſt,” and only ſeems to flow back again, when ir 
more violent Force is flackened and waſted, which 
A little before was:quickened and augmented, Ri 
this is called the Reflux, becauſe the Sea, ſeems, 
on Shores and in Bays, to approach and retire by 
fits, which is not owing to the quality of the Mo- 
tion itſelf, but to the Situation of the Shores and 
Bays, which requires that the Water ſhould ll | 
back to the contrary- Point; but the ſettling of th 
Sea in general doth not proceed from the Situation 
of the Shores, but from the quality of the Motion 
of the Water. l en 505 
BUT the Motion of the Sea can by no means 


be eſtimated by it's approach to the Shores, for 
whatever this Motion be, or to what Point fever ., 
it is made, it will always fluctuate towards the m 
Shores; which happens by reaſon of the fluid Na. 
ture of the Water. [at eee 
HAT the Sea moves towards the ſame Point, £ 
that is, from Eaſt to Weſt, both in the Flux andi nn 
Reflux (or Swelling and Swaging), and never but 
moves the contragy way, appears from the fo - 
lowing Obſervations. 1. In the main Ocean be nut 
tween the Tropics, there is no other Motion per pro; 
ceived than this from Eaſt to Weſt. 2. In = 
Streighits that join the Parts of the Ocean and ru u. 
directly Eaſt and Weſt, as the Streights of M nen 
lan, Manilba, Java, and others among the India who! 
Iſlands; in theſe, I ſay, the Sea riſes and- ſettles i "ok 
12 Hours Time, but in ſettling it doth not flo "mw 
back out of the Streights to the eaſtward; but ¶ ne b 
carried: by other Paſſages, till to the weſtward, ar 
-wwhich'is a plain Sign that this Ebbing and Floy * 
ing art not two bontrary Motions, but a Modi . © 


cation of the general Motion from Eaſt to We 
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do that Scaliger and all the reſt are deceived, who 
repreſent this as a double Motion to and again. 

IT is to be underſtood, that when we ſay this 
Motion is from Eaſt to Weſt, we do not mean 
unctually the two cardinal Points, but include all 
their Collaterals, even to the North and South 
Poles, towards which however the Motion 1s 


weaker. 


PROPOSITION XI. 


To explain the Cauſe of the Swelling and Swaging of 


the Sea, vulgarly called it's Flux and 


(f) Sir Jaac Newton moſt 
ſucceſsfully explains as well the 
Flux and Reflux of the Sea, as 
moſt other Appearances of Na- 
ture, from his univerſal Princi- 
ple of Gravity or Attraction. 
Gravitation isa certain Forceim- 
printed on all Bodies by the Au- 
thor of Nature, by which they 
mutually endeavour to accede ; 
but how this Force is exerted 
we know not. Thus the Globe 
of the Sun and Planets gravitate 
mutually towards each other in 
proportion totheir ſeveral Mag- 
nitudes, and Diſtances from one 
another. As to this Earth of 
ours, it hath but little Commu- 
nication with the other Planets, 
whoſe Bodies are too ſmall to 
affet us much, at ſuch a vaſt 
Diſtance; only the Sun and 
Moon are reſpected by it, the 
one becauſe it is placed ſo near 
s, and the other by reaſon of 
te Bulk of it's Body; which 
to it be at a vaſt Diſtance, 
ſet acts with a ſtrong attractive 
force. For a Body is more 


Reflux (F). 
THERE 


forcibly attracted by how much 
the Diſtance of the Attrahent 
is nearer, or it's Bulk greater. 

1. Thus; Let L (Fig. 23.) 
be the Moon, ſuppoſed to be 
above any Part of the Earth, 
covered with the Ocean asb; it 
is evident that this Place, being 
nearer the Moon than any o- 
ther Part of the Earth, is more 
ſtrongly drawn thereby, and 
ſwelleth up towards it: But 
the Water in the Place à be- 
ing diametrically oppoſite to the 


Place b, and further off from 


the Moon than the reſt of the 
Earth, hath a leſs Tendency 
towards it than the other Parts; 
and therefore, being left as it 


were by the Earth, 1s lifted up, 


or ſwelled, the contrary Way in 
a. Hence the Water flowing 
from d to e towards A and B, 


makes two Protuberances in the 


Ocean, the one in B directly 
under the Moon, the other in 
A juſt oppoſite to it; and theſe 
always ſhift and accompany the 
Moon in it's ſeeming Motion 

R2 about 
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THERE is no Phænomenon in Nature that 


hath ſo much exerciſed and puzzled the Wits of 


about the Earth, and occaſion 
thereby two Floods and Ebbs 


in the ſame-Place, every five 


and twenty Hours. 

2. Of theſe two Tides that 
happen in the Time of one di- 
urnal Revolution in any Place, 
that is the greateſt, wherein 
the Place cometh neareſt the 
Eminence of the Water A or 
B. Thus, in ſuch a Figure as 
the laſt, let, Pp (Fig. 24.) be 
the Poles, E 
FG a Parallel to it, which a- 
ny place deſcribes by it's diur- 
nal Motion; it a that the 
two High-waters happen in the 
Place, when it is ſituated in G 
or F, having the Moon in the 
Meridian; but the higheſt Tide 
is found in the Point G, which 
comes neareſt the Eminence of 
the Waters in B. It further 
appears from the Figure, that 
the Moon, in the Time of the 
higheſt Tide, is above the Hori- 
zon of the Place, if ſhe is on the 


ſame ſide of the Equator with the 


Place itſelf: but if ſhe decline the 
contrary Way, ſhe is under the 
Horizon in the Point A, at the 
Time of the higheſt Tide. For 
Example, in Europe the diurnal 
Tides are the higheſt of the two 
when the Moon is found in 
the elevated Semicircle of the 
Meridian, or in the Northern 
Signs of the Ecliptic; but the 
loweſt when ſhe is in the South- 
ern Signs. 


Moreover, the Height of the 


Tides is varied generally all over 


the Earth, according to the day 
3 


Q the Equator, 


Philoſo. 


of the Month and the time of 
the Vear. 

3. For, becauſe the attractiye 
Force of the Sun reaches the 
Earth as well as that of the 
Moon; when both theſe Forces 
conſpire, or are united, they 
raiſe the Waters higheſt, and 
make what we call Spring Tides; 
but when the Sun depreſſes what 
the Moon heaves up, then hap- 
pen the loweſt or Neap Tides. 
'Thus we obſerve higher Tides 
when the Sun and Moon in Con- 
junction or Oppoſition, areright 
overany Place B, or diametrical- 
ly oppoſite over A and B, than 
when they are in the Quadra- 
tures, vis. when the Sur is in 
the Point H or I, and the Moon 
in the intermediate Point A or 
B. But the Force of the Sur 15 
{mall compared with that of the 
Moon; becauſe the Semidu- 
meter of the Earth CB, by 
which the Water in B is nearer 
the Sun than the Center C, is 
ſcarce ſenſible, if compared with 
the immenſe Diſtance of the 
Sun. 

4. Since the Eminences of 
Water are carried round the 
Earth by the diurnal Motion, 
the Motion, Agitation, and 
Heighth, of the Tides, are the 
greater, the larger the Circle i 
In which the Waters revolve. 90 
the Moon being in the Equino- 
ctial, and leading one two 
oppoſite Eqgynences of Water n 
theRouatof makes greaterTides 
(ceteris paribus) than when ſhe 
is in the Tropics. 


Hence 
p | 


Y YI. 2 
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Philoſophers and learned Men as this, Some have 
thought the Earth and Sea to be a living Creature, 
which, by it's Reſpiration, cauſeth this ebbing and 
flowing. Others imagined that it proceeds, and is 
provoked, from a great Whirlpool near Norway, 
which, for ſix Hours, abſorbs the Water, and 
afterwards diſgorges it in the ſame ſpace of Time. 
Scaliger, and others, ſuppoſed that it is cauſed by 
the oppoſite Shores, eſpecially of America, where- 
by the general Motion of the Sea is obſtructed and 
reverberated. But moſt Philoſophers, who have 
obſerved the Harmony that theſe Tides have with 
the Moon, have given their Opinion, that they 
are entirely owing to the Influence of that Lumina- 
ry, But the Queſtion is, what is this Influence? 
To which they only anſwer, that it is an occult 


Hence alſo both the Lumi- 
naries, placed in the Equinoctial 
at the Time of their Conjun- 
Qtion or Oppoſition, which hap- 

near the Equinoxes in 
March, or September, produce 
the higheſt Tides in the whole 
Vear. 

Which Experience alſo con- 
firms, becauſe the Sun is a 
little nearer the Earth in the 
Winter than in the Summer; 
therefore the higheſt Spring 
Tides happen a little before 
the Vernal Equinox, and a lit- 
tle after the Autumnal, vix. 
in February and October, rather 
than preciſely upon the Eguino- 
tal Days. 

5. The librating Motion of 
the Waters, which are apt to 
retain the Motion impreſſed up- 
on them, and continue to move 
tho' the Actions of the Lumina- 
ries ceaſe, make the greateſt 
nerfirual Spring Tides (explain '-d 


in Artic. 3.) not preciſely on the 
New and Full Moons, but gene- 
rally they are the third Tides 
after them. 

6. Things would happen con- 
ſtantly and regularly thus, if the 
whole Earth were covered with 
very deep Sea; but by reaſon of 
great and ſmall Iſlands which 
ſtop the Tide, and the Streights 
between them, alſo the Shelves 
and Shallows along which the 
Tides are to be propagated, the 
Variety of this Phænomenon is 
almoſt infinite, and ſcarcely to 


be explained by this Theory; 


but when juſt Obſervations are 
diligently made, all theſe parti- 
cular Cauſes may be found out 
and known. dee Newton's 
Prin. Math. Phil. Book 3. Prop. 
24. Greg. Phyſ. and Geometr. 
Aſtron. Book 4. Prop. 64, 65. al- 


% Halley's Diſſertation in Phil. 


Tranſ. N? 226. 
Jurin's Appendix. 


R 3 Quality, 
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Quality, or Sympathy, whereby the Moon at. 
tracts all moiſt Bodies. But theſe are only Words, 
and ſignify no more than that the Moon does it by 
ſome means or other, but they do not know how: 
Which is the Thing we want. 

| DES Carte explains it by his general Hypo. 


theſis thus: In the forementioned Figure of Pro- 


poſition 9, let AB CD be the Vortex, with the 
Earth in it's Center, and which, with the Earth 
and Moon in it, is carried in a larger Vortex a. 
bout the Sun. Let M be the Center of the firſt 
Vortex, EF GH the Earth, 1234 the Superficies 
of the Sea, which for plainneſs we will ſuppoſe to 
cover the whole Earth; and 5678 the Superficies 
of the Air ſurrounding the Sea, If therefore there 
were no Moon in the Vortex, the Point T, the 
Center of the Earth, would coincide with the Point 
M, the Center of the Vortex; but ſince the Moon is 
about B, the Center of the Earth muſt be between 
M and D; becauſe, ſince the celeſtial Matter of | 
this Vortex moves ſomething ſwifter than the Earth 
or Moon, which is carried only with it, unleſs 
the Point T were a little further diſtant from B 
than from D, the Preſence of the Moon would 
hinder it from moving ſo freely between B and 
T, as between T and D; and ſeeing the Place 
of the Earth in the Vortex is not determined, but 
by the equal Force of the circumambient celeſtial 
Matter, it is plain that it ought therefore to ap- 
proden ſomewhat towards D. And for the ſame 
Reaſon, when the Moon ſhall be in C, the Center 
of the Earth, ought to be between M and A, ſo 
that always the Earth may recede a little from the | 
Moon. Moreover, fince we ſuppoſed the Moon | 
to be about B, not only the Space between B and 


T, but alſo that between T and D, thro? both 


thing narrower; hence it follows, that the cele- 


D—_ 


which the celeſtial Matter flows, is made ſome- 


ſtial 


CHAP. 14. of Univerſal Geography. 24% 
tial Matter floweth faſter there, and therefore 
preſſeth more, both the Superficies of the Air. at: 
6 and 8, and of the Water at 2 and 4, than if 
the Moon had not been in the Diameter of the 
Vortex BD. Now ſeeing the Air and Water are 
both Fluids, and eaſily give way to the Preſſure, 
they muſt be more depreſſed about F. and H, than 
they would be if the Moon were not in this Diame- 
ter BD ; and alſo more elevated towards G and 
E, where both their Superficies bulge or are pro- 
minent. And further, becauſe the Part of the 
Earth at F, under B, where the Sea is now loweſt; 
in ſix Hours Time will be at G, under C, where 
it is now higheſt, and after other ſix Hours in H, 
under D, and ſo on: or rather, becauſe the Moon 
is moving a little in the mean Time from. B towards 
C, and ſo as to perform the whole Revolution 
ABCD in a Month, by which the part of the 
Earth that is now in F under the Moon's Body, 
will be in ſix Hours, twelve Minutes Time, or: 
thereabouts, a little further than G, in that Diame- 
ter of the Vortex, which is go Degr. diſtant from 
the Place into which the Hoon in the mean Time 
hath moved; therefore the Water will in that Time 
increaſe and be higheſt at F, and in- other ſix 
Hours, twelve Minutes, when the Moon is got 
beyond D, will ſettle and be loweſt there, Er. 
Hence it is plain, that the Water of the Sea muſt 
conſtantly ebb and flow in the ſame Place, every 
twelve Hours, twenty four Minutes Tine. 

THIS is Des Cartes Demonſtration, which is 
very ingeniouſly contrived to account both for the 
Tides that happen when the Moon is in the Me- 
ridian of the Place, and thoſe alſo that occur when 
ſhe is in the oppoſite Point of the Meridian Circle 
under the Horizon, 7 511511 7 IN 


R 4 x BUN 
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BUT according to what we obſerved in the 
ninth Propoſition, there are ſeveral Imperfectiong 
in this Demonſtration. As firſt, : it is a wonder 
that Des Caries did not conſider, that, according 
to his Demonſtration, the Water ought to ebh 
at 2 and 4, when the Moon approaches the Me. 
ridian B: and, on the contrary, to flow, when the 
Earth or Moon (viz. either of them) is removed ſix 
Hours from each other; but this is contrary to Ex- 
perience, for when the Moon approaches the Meri. 
dian of any Place, the Waters flow in that Place, and 
ebb, back again, at it's departure. But both Des 
Cartes Words and Figure ſhow the contrary ; ſo 
that to take away the Abſurdity (and in Des Cartesy 
Method) let us ſuppoſe the Vortex of the Earth 


AB CD, and the Waters 1234, to be interſperſed } 
equally about the Center T without any Protuhe- | 


rance, and to revolve with the Earth and the cele- 
{tial Matter between ABCD and 3678. Let us 


ſuppoſe again the Moon to happen into this Vortex | 


at B, and therefore the Space I B to become nar- 


rower, and the Water at 2 to be preſſed towards E 


by the celeſtial Matter ſqueezing thro? it. 


THE Ni; while. the Water is expelled from 2 | 


to E, I aſk where the greateſt ſwelling will be, 
whether in the Place E, which is diſtant a Qua- 


drant from F (where the Moon is vertical), or in 


the Place next to F towards E? If you anſwer, 
the ſwelling is greateſt about the former Place E, 
I deny it, becauſe it is contrary to Experience; 


but Experience ſhews the latter to be true, and 
even Reaſon convinces us, that when the Moon 


is Over the Place F, the Water will be forced 


from 2 towards 1, which happens becauſe the 
greateſt ſwelling is about 2, not about 1, for here 


it will be leaſt; hence the Places to the weſtward have 


their Tides later, as we know by Experience. And 


Reaſon and the Laws of Hydroſtatics require 5 
Fos 
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For if Water be poured in at 2, that it may flow 
towards E, there will be the greateſt quantity of 
Water at 2, and a little leſs in the next Place, but 
aſt of all at E; and the ſame Thing will happen 
if it be expelled or driven towards E. But by the 
Circumrotation of the Earth, E comes into the 
place of F, where at length there will be the great- 
eſt Protuberance at E, and the Water will be re- 
pelled towards H. 

THEREFORE Des Cartes's Figure and De- 
monſtration 1s to be changed, that the ſwelling may 
ariſe ſomewhere about 2, viz. where the Moon is 
vertical. What more might be ſaid here we refer 
to our Treatiſe upon Des Cartes's Phyſics. 


PROPOSITION XI. 


The general Motion of the Sea from Eaſt to Weſt is 
ſtronger, and the Tides are bigber at New and Full 
Moon, than at the Quadratures. 


THE Truth of this Propoſition appears from 
Experience, For People that uſe the Sea teſtify, 
that at New and Full Moon, the Face of the Ocean 
i conſtantly rough and troubled, but calm and 
quiet at the Quadratures. This is eaſily accounted 
for by the aforeſaid Hypotheſis ; for when the 
Moon is at the New or Full, ſhe is nearer the 
Earth than at any other Time of her Age, and is 
furtheſt diſtant in her Quadratures, as is ſhewn 
by Aſtronomers (g). But when the Moon is 
nearer the Earth, that is, when the Space BT is 
leſs, the celeſtial Matter being hindered, or ob- 
ſtructed, preſſes with greater force the Water from 


2 towards 1, But happens otherwiſe in the Qua- 
dratures. 


(8 This is falfe. See the Note (e) above. A 
| 1 
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YET in ſome Places there are higher Tides 
at the Full Moon than at the New, which I can. 
not account for, unleſs they be the Effects of 
it's greater Light at that time. Nor can it be o- 
therwiſe explained, why at the Full Moon Vege. 
tables and Animals are impregnated with a greater 
quantity of Sea Moiſture, than at the New, tho 
even then the Tides are every whit as high. It 
is very wonderful what one Twiſt, a Dutchman, 
relates in his Deſcription of India. He ſays, that 
in the Kingdom of Guzarat (where he lived many 
Years) their Oyſters, and Crabs, and other Shell. 
Fiſh, are not ſo fat and juicy at the Full Moon 
as at the New, contrary to their Nature in all 
other Places. Nor is it leſs admirable, that on 
the Coaſt of the fame Kingdom, near the Mouths 
of the River Indus, the Sea ſwells, and is troubled, 
at the New Moon, when not far from hence, vir, 
in the Sea of Calicut the greateſt Riſe of the Wa- 
ters is at the Full. But it is requiſite that we 
thould have repeated Enquiries and Obſervations 
about theſe Matters, before we pretend to ſolve 
their Phenomena. 


In 


PROPOSITION XIII. 


The Flux and Reflux of the Sea varies with the Sea- 
ſons of the Year, and the Tides are obſerved io be 
Eigheſt about the Equinoxes; i. e. at the Spring 
and Fall; but loweſt at the Solſtices. 


D ES Cartes pretends to account for this Phæ- te 
nomenon by his Hypotheſis, but I cannot ap- 
prehend his Meaning by his Words, nor how it 
can be deduced from it (). It is probable, that the | 
Sun and the general Winds may contribute much 


0) See the trae reaſon of this in Artic. z. of Note ( al., 
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to raiſe theſe Tides, when, in the Equinoxes, the 
dun is vertical to the Ocean in the middle of the 
Vrrid Zone, and therefore may cauſe both the 
Wind and Water to rage, and the former to a- 
gitate the latter. The contrary of which may 
happen about the Solſtices. Or we may ſay, that 
theſe extraordinary Tides then happen by the ſame 
Reaſon, and proceed from the ſame Cauſe that fre- 
quent Rains and Inundations proceed from in theſe 
Seaſons. 


PROPOSITION XIV. 
In ſome Parts of the Ocean, Bays, and Shores, the 
| Tides ebb and flow very high; and in others but 


low : and in ſome few Places there are no ſenſible 
Tides at all, | 


THOSE Places have the greateſt Tides; 1. 
| which are in the Torrid Zone between the Tropics, 
where the Moon, being almoſt conſtantly vertical, 
preſſes the Water with greater force ; 2. thoſe 
which lie directly Eaſt and Weſt with their Col- 
laterals; 3. thoſe Bays that are long and narrow; 
4, thoſe Places where there are but few Iſlands or 
Forelands. | | 
THE Tides are therefore greater or leſs in 
a Place, according as It is ſituated or extended. 
THE greateſt known Tides are obſerved in 
the Bay of Guzarat, at one of the Mouths of the 
River Indus, and has ſtruck many with Admira- 
tion, The Water there recedes from the Shore 
very quick, and leaves it uncovered for a great 
Space; ſo that this Bay is, not without Reaſon, 
thought to be the ſame into which Alexander the 
Great ſailed, when he attempted to tranſport his 
Army by Sea into India, but was hindered, as 
It is reported, by the Sea which retired quick 
3 from 
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from the Shore, and left all his Ships a-groung 
fo that he could not proceed further, but thought 
that the Gods had there fixed Bounds to his Expe. 
dition. This Story is reported for a Truth by the 
Inhabitants of Cambaya, The Cauſe of this is the 
ſhallowneſs of the Chanel, which makes the Water 
in it's Ebbing leave ſo much more Ground unco. 
vered, tho* perhaps ſome other Cauſe may conſpire 
with this. fa ourg | foo 

AT the Town of Daman, not far from Surg 
in India; the Tide riſes and falls two Fathoms and 
a half, - and the Sea recedes from the Shore half ; 
German Mile. 

IN the Bay of Cambaya the Tide flows five 
(or as ſome ſay ſeven) Fathoms high, which vio. 
tent Flux cauſes many Ships to be loſt by unex. 
perienced Seamen; for at the Ebb, when the Wa 
ter falls back, they are frequently ſplit upon the 
Racks. | | | 

UPON the Shores and Bays at the Magellanic 
Streights, there is no conſtant Time obſerved be- 
tween the Tides, which ebb and flow irregularly, 
ſometimes in three Hours, and ſometimes in twelve 
Hours; which variety is cauſed by the violent 
breaking of the Sea into theſe Streights, and the | 
frequent Agitation of it by the Winds. | 

PRODIGIOUS high Tides are obſerved a- 
bout Malacca, and in the Streights of Sunda, 

IN the Arabian Gulph, or Red-Sea, the Tide 
of Ebb is ſo great, that as ſome of the Antients 
have writ, (quoted by Scaliger) Moſes, and the | 
Tſraelites, might, at low Water, have paſſed thro 
it without a Miracle. But this is falſe, for it ne- 
ver ebbs fo much as to leave the Chanel dry. 

IN Button's Bay, near Hudſon's Streights, wit | 
Mr Thomas Button, an Engliſhman, wintered there 
in the Latitude of 37 Degr. North Latitude, he 
obſerved the Tide of Flood to rife fifteen * and 

above 
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aboye; and in the Latitude of 6o Degr. the Summer 

fer, he found it to come up to the ſame Height; 

o' in neither Hudſon's nor James's Bay it riſes 
much above two Foot. 

THERE are prodigious high Tides upon the 
Coalt of China, and about the Ilands of Japan. 

AT Panama, a Town on the Coaſt of America, 
the Pacific Sea flows very high, and . 
bs again; at the Full Moon the Agitation is 

great that it drives the Water into the Houſes of the 
Town. All along this Shore the Tides of the great 
South Sea are ſtrangely high; ſo that in their Re- 
flux they retreat two Miles of Ground, and in ſome 
places the Water falls off out of Sight. 0 

IN the Bay of Bengal, on the Shore of Siam, the 
Tide riſes ffteen Foot. 

BUT in the Metiterranean Sea; which flows 
from Weſt to Eaſt thro? the Streights of Gibraltar, 
there is no ſenſible Tide at all; "becauſe it's En- 
trance is ſituated oppoſite to that Point, to which 
the Ocean Sea in general flows. It may perhaps 
increaſe a little, but in the main it is not ſenſible, 
only in the Gulph of Venice there is a ſmall Agi- 
tation perceived, by reaſon of the great length 
and narrowneſs of the Bay, which, in the broader 
Parts of the Mediterranean, is no were perceptible. 
Therefore the Flux and Reflux of the Sea was un- 
known to the Grecians, and alſo to the Romans in 
the Time of Scipio Africanus; and therefore when 
they found it in other Places, accounted it a Mi- 
ncle 3 as appears from the forementioned Ex 
dition of Alexander the Great, and the Wars of 
Scipio with Carthage; but in Cicero's Time this 
was well enough known to the Romans, A ſmall 
Tide is obſerved at Marſeilles in France, and an 


inconſiderable Riſing is e . the Coaſt 
of Barbary. 
IN 
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IN the Baltic Sea, and all over the northern 
Ocean beyond England and Norway, the Tides 
are not in the leaſt perceptible ; nor in the northern 
Parts of the Pacific Ocean (i). The Reaſon is not 
well known, unleſs we fix it upon the great Di. 
ſtance theſe Seas are from the way of the Moon 
and their being extended from Weſt to Eaſt, and 
North- eaſt, with, the many Iſlands and Forelands 
all which conſpire to obſtruct the Flux of the Tide 
in theſe Places. But this cannot be ſaid of Hudan's 
Bay; which is properly extended from Eaſt t 
Weſt, to receive the Flux of the Tides; and there. 
fore it is ho Wonder if rx bra much more re- 
2 here than in the Baltic, or in the northern 


N 10227 44 * 444 e 14415 | | * 1 nk 
The Flux of the Sea is forced by a firong Impulſe ; but 
the Reflux is. be natural M otion of the Water, 
| K 2.4 \ . : . #48 2 1 N 54434 


Gerl : ein ME 
| FH E. Flux is. cauſed by r e Preſſure 
e , ' 1 105 | | . 


of the 
Moon, or the Feleſtial Matter, between it ahd the 


Sea, an. Contigues no longer than the Cauſe forces 
it: but iq the Ebb, the Sea only Aowsfrom a higher 


to a lower Place, which is the.natural Motion a 


the W rc hy f | 
* + *"J I I. 4 1 1 21 * a 4 ISc 02 7 : = 1 
A HAS Was a 144171 4 1% A473 \ $34.4 LET 


” Q The Tides are very ſmall onthe Coaſtof Vo Zenbli the 
in feveral Parts of the Northern Water was obſerved by Capt 
Ocean, yet they may be felt in od to riſe eight Foot. Ser 


* 5 bo - . 
forne. particular Places, Thus Note. (a) on Chap. 8. above. ö 
| ES 4 # .* Aa »# +4 4 * 4 # 44 % £2 * 5 , a © "MY 
4 . {4 [ : 
za ? f {11 1171 18 N J \ Fe 2 ' 
a va, 
1 C.-Y | 
i] . ' 
Yo 8 an 22 *. ; ' 4 * 1 7 : w# uf 91 a 
* . X +} 0 . . " * 
. , 91 . , $ 2 | A "4 4 4 +4 , 
N LE MMA 
4 * * * ” 
 & #.%. | , . " : ” : 
« . 1 # | 12 a ' , FOR 4 


W C1 Ar. 14. of Univerſal Geography. 255 


L E M NM A. 


The. Place of the. Moon in the Zodiac being known, 
from an Epbemeris, or by Calculation, or Aſtrono- 
mical Obſervation, and alſo it's Latitude, and the 

Hour of the Day; to find, on. the Terreſtrial Globe, 
what Place the Moon will be vertical to at the 
given Hour, and to ſbew all the Places that the 

R Moon will n one after another, that Day. 


THIS Problem is of great Uſe for obſerving 
the Flux and Reflux of the Sea. Tou will find 
the Method of ſolving 1 it in Chapter xxx. Propo- 
ſition 14. where it is more commodiouſly explain- 
ed. However the more Knowing Reader may 


anticipate it here, or learn it aforehand from the 
Rules there delivered. | 


PROPOSITION XVI. 


The T 420 Are hig beſt in thoſe Places over which the 
Moon is vertical, unleſs ſome of the Obſtacles above- 
mentioned in Propoſition 14 binder; but the fur- 
ther any. Place 15 from that, the leſs (ceteris pari- 
bus) is the ed and Reflux. 


BECAUSE thoſe | Places are more © preſſed, 
and the ſwelling of the Sea is greater, over which 
the Moon ſqueezeth the celeſtial Matter, where- 
by greater Tides are produced: but where the in- 
cumbent Matter is leſs ſqueezed, and other Cauſes 
conſpire, the Alteration will be leſs. 


P RO- 
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PROPOSITION XVII. 


The Altitude of the Tides are divers in the ſame. Plat, 
at different Times, and they are high and low, 40. 


cording as the Moon is further from or nearer 1 
the Zenith of the Place, 


SINCE the Moon every Day changes her 
Place in the Ecliptic, ſhe will be vertical now to 
one Place, and then to another, and conſequently 
varies her Diſtance from the Zenith of any particy- 


lar Place. Which being granted, it follows, as a | 


Corollary of the laſt Propoſition, that the Tides in 
any one Place are conſtantly altering,. whether their 
Variation be ſenſible, or inſenſible. 


PROPOSITION XVII. 


The greateſt ſwelling, of the Ocean, or High-Water, 
ought to be in that Place when the Moon is in the 
Meridian Circle (above or below); but in divers 

Places it is High Water when the Moon is otherwi(: 
ook No TE eo or ow 


SINCE the Moon, in the Meridian, is nearer | 


any Place than when ſhe is in the Horizon, (be- 
cauſe the Hypotenuſe of any right-angled Tri- 
angle is longer than the Perpendicular) it follows 
(by Propoſition 16, . of this Chapter) that then it 
ought to be High- Water in that Place (where ſhe 


is full South), And when ſhe is full North, or in 


the lower Part of the Meridian Circle, it ought to 


be allo High- Water in the fame Place, becauſe, | 


tho? ſhe be not there, yet the oppoſite Part of the 
Vortex of the Earth is ſtraitened, and hath the ſame 
Effect, as if the Body of the Moon itſelf were pre- 
ſent, 


BUT 
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BUT there are many Places and Shores where 
t is not High-Water preciſely at the Time of the 
Moon's ſouthing or northing in the Meridian Cirele; 
(as the Philoſophers of the former Age thought) 
| but perhaps a little before, or after, ſhe makes her 

zppulſe to the Meridian, viz. when ſhe approacheth 

Vortex ſomething diſtant from it, Eaſt or Weſt; 

Neither doth a full Tide always happen when 

the Moon is in the ſame Azimuth; but it is very 

often High- Water, eſpecially at the New and 

Full Moon, a little before the conſtant Time, or 

before the Moon approaches that Azimuth. At 

London it is High-Tide when the Moon is three 

Hours from the Meridian, or South-Weſt, and 

North-Eaſt (&). On the Shore of China, in the 

Harbour of Maccao, a Portugueſe Sailor thus ſta- 

ted the Time of High- Water. The Elevation of 

the Pole, or the Latitude of the Place, is 22 egr. 
20min, In the Year 1584 on the nineteenth Day 
of Septemper it was Full Moon, and the fame Day, 
it was High-Water half an Hour, or three quar- 
ters, paſt Eight in the Morning; ſo that tlie 

Moon was then three Hours and a quarter diſtant 

from the Meridian; hence the Azimuth, or Point 
W ſhe was then in, may be found by a Problem in 
Chapter xxx. 

IN the Year 1585, February the third, which 
was alſo the third from the New Moon, it was 
obſerved to be High-Tide a little after twelve; and 
therefore at the New Moon, which was February 
the firſt, it was full Sea about forty Minutes at- 
ter Ten, 

HENCE. the Azimuth the Moon was then in 
may be found. 


Y See the Note (m) belodo. i 
V OL, I. 8 IN 
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IN the Year 1585, February the ſixteenth, i 
was obſerved to be High-Water, at Full Moon 
almoſt at Noon, viz, at half an Hour paſt Eleven, 

IN the Year 1585, June the ſecond, which 
was the fourth Day after the New Moon, it was 
High-Tide exactly at twelve, therefore at the 
Conjunction it was High-Tide at nine in the Fore. 
noon. 

T HE ſame Sailor adds, that the Time of High 
and Low-Water doth not agree with the Time 
that is computed from the Motion of the Moon, , 
except for five Days before and after the New 
Moon. But there is ſome Ambiguity in theſe Ml 4 
Words, and others following, which we have there. 
fore omitted. But the Cauſe of this Variation is, MW 5 
that the Sea riſes nine Hours in the Port of Mac. Ml , 
cao, and ebbs only three, as is obſerved in the next 
Propoſition. W :t 

HERE follow ſome Obſervations made by a f. 
Dutch Sailor of the Time of High- Water, on the nt 
Days of the New and Full Moon, at different 
Places. at 

AT twelve o'Clock (on the New and Full 5 
Moon Days) it 1s High- Water along the Shore 
of Flanders, at Enckhuyſen in Holland, at Hoorn, at ¶ th: 
Emden in Eaſt Frieſland, at the Mouth of the Wl ne 
River Elbe, at the Mouth of the Eyder, at the W the 
Iſlands of Jutland, at Dover in England, &c. | 

AT forty five Minutes paſt twelve, at Fluſng 
in Zealand, 
A half an Hour paſt one, at the welten 
Shore of the Iſle of Wight, at Calais, at the Mouth 
of the River Thames in England, along the Shores 
of Zealand, at the Mouth of the River Schelde, i 
the Meuſe, at [ Gorcum]. 

AT three o Clock, at Amſterdam, Rotterdan, 
Dart, and Newcaſtle in England, before the Fl. 


miſb Sand-Banks, at Armentier in Flanders, 1 the 
Ou 
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Mouth of the River Garonne, along the South Shore 
of England, on the Coaſt of France, Gaſcoigne, Biſ- 
ray, Gallicia, Portugal, and Spain; on the weſtern 
Shore of Treland, all the way to Shetland. 

AT a quarter before four in the Afternooti, 
at Rohan in France, in the Maeſe, at Rochelle in 
France, in the River Garonne, in the Bays upon 


the Shore of Spain, Portugal, Gallicia, in the Bays 


en the Southern Shore of Bretagne in France, on 
the Shore of Gaſcoigne, on the weſtern Shore of 
Ireland. 

AT half an Hour paſt four, from the Texel to 
the ſouthern Shore of /reland. 

AT a quarter paſt five, in all the Ports on the 
South of Ireland, at Plymouth in England, and at 
other ſouthern Places between that and Wales. 

AT ſix o'Clock in the Morning and Evening, 
at Hamburgh in the Elbe, at Bremen, on the Eaſt 
ide of the Texel, at Antwerp, in the Engliſh Cha- 
nel as far as the Scilly Iſlands. | 

AT a quarter before ſeven in the Evening, 
at Falmouth, and in Briſtol Chanel, at St Nicolas 
and Podeſſamke, as far as Weymouth and Harti pool. 

AT halt an Hour paſt ſeven at the Road in 
the Texel, at Kilduyna, in the middle of the Cha- 
nel, beſide Plymouth, and as far as the Foreland of 
the Lizard. Point. 

AT a quarter paſt eight in the Evening, about 
8 Je of Wight, at the Weſt fide of the Flie 

and, 

AT nine o'Clock, at the Mouth of the River 
Ems in Frieſland, on the Eaſt ſide of the Flie 
Iſland, along the Shores of Fri:/land, and on the 
altern Shore of the Ie of Wight. | 

AT half an Hour paſt ten, at the Mouth of 
he River Thames, on the Shore of Normandy and 


Pirardy. | 
S 2 | AT 


— K 0 * P 
ou oy oor rr 


— 


Tat 27 


r 


1 
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AT a quarter paſt eleven, in the River Thame, 
and other Places in England. : a 

IT is very difficult to explain the Cauſe of theſe \ 
wonderful, and extraordinary Differences of the 
Tides in all Places, tho? it properly belongs to 0 
Naturaliſts, and Geographers, to do it. It is like. WM ; 
ly that the various nn. of the Shores, and M .. 


their different Situation to the Sea-ward, the Re. P 
ſiſtance of the Iſlands, the Concurrence of ſeye. 0 


ral Tides, the Diſtance of Places from the Moon's fo 
Way, the various Winds, chiefly thoſe that are 
general and conſtant, the Declivity and Shoalneſs he 
of the Shores, aud other things, very much con- 0 
tribute to this ſurpriſing Diverſity. For Ex. ge 
ample, at the Port of London the Tide riſes ul WM ; 
the Moon comes to the South-Weſt, when ſhe hath all 
South Latitude, and only then begins to ebb, T. 
not when ſhe approaches the Meridian: for which Wl ;. 
wie give this Reaſon, viz, that while the Moon is WM 0. 
moving from the Meridian of London towards WM vn 
Braſil (or from Braſil towards London) the Water MI of 
ought not to ſettle, but {till to rife, becauſe the MW dir 
Shore of America repels the Water towards Ex- 
land, which is drawn thitherward by the Moon, | 7 
ſince there is no Paſſage for it to proceed any fur- ¶ a7 
ther. But it may be aſked why, when the Moon MI "gt 
hath North Latitude, it ſhould happen to be High- - 
Water before ſhe approaches the Meridian of , 
London, viz. when ſhe is in the South-Eaſt Point? ¶ de 
To which I anſwer, that when the Moon hath I vat 


North Latitude ſhe is much nearer England than ; 
when ſhe hath South, and therefore raiſes up the , 
Water ſooner ; and the Reaſon why the Flux is not WW the In 
continued ſo long as till the Moon approaches of N 
the Meridian is, becauſe ſhe impels the Ocean a 


more towards the American Coaſt, and Hudſn taype: 
Bay, where the greateſt Floods are then obſerved. mothe 


ANDY 
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AND for this Reaſon it is High-Water along 
the Coaſts of China, before the Appulſe of the 
Moon to the Meridian, becauſe the continual Eaſt 
Winds drive the Sea towards the Weſt, 

BUT all theſe Allegations are not ſufficient to 
fatisfy me in theſe Matters, and therefore I would 
have the curious Naturaliſts examine them with 
greater Scrutiny. For to find the true Cauſe, it 
is requiſite, that we be furniſhed with accurate 
Obſervations how the Tides ebb and flow in dif- 
ferent Places, and what Azimuth the Moon is in 
when 1t 18 High- Water in thoſe Places; and how 
her Bearing varies according to her Place at the 
| Change and Full ; eſpecially in thoſe Places where 
the Moon 1s vertical, and thoſe that bear from them 
directly Eaſt, Weſt, North, and South (7). It is 
alſo to be diligently obſerved, what height the 
Tides flow at theſe times; when the Moon is in 
the North Part of her Orbit, and moves not over 
ſo much Sea, but over that vaſt Tract of Land 
which lies between China, and the weſtern Shore 
of Africa, For ſince ſhe preſſes not the Water 
directly when ſhe moves over theſe Mediterranean 


(1) The following Directions 


are of excellent uſe for obſerv- 


mg the Tides, given by Sir Ro- 

rt Murray, in Phile/. Tranſ. 
17. 

1. Obſerve the Situation of 

the Place of Obſervation, wiz. 

WH what Currents, Seas, Iſlands, 

us,, Shores, Shelves, &c. are 
near it. 

2, Obſerve in what proportion 
the Increaſes of the Tides from 
tie Neap to the Spring Tides, 
ud their Decreaſes, and the Ri- 
ings and Fallings of the Ebbs, 


lappen to be in regard of one 
Auccher. 


S 3 


3. Obſerve the Increaſe and 
Decreaſe of the Velocity of the 
Currents, 

4. Meaſure the Height of 
every utmoſt High-Water and 
Low-Water, from one Spring 
Tide to another, 

5. Meaſure the exact 4 
of Spring Tides and Spring Ebbs. 

6. Obſerve the Poſition and 
Strength of the Wind, the State 
of the Weather; the Height of 
the Barometer, Cc. 

7, Calculate the Moon's Age 


and Place in all Reſpects. 


See Lowthorp's Abridgment 
of Philoſ. Tranſact. p. 260. 
Places, 
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tion of the Motion of the Water. Likewiſe theſe 
Phenomena are to be obſerved when the Moon 
is in the South Part of her Orbit, and moves 
over Braſil, or South America, For without a 
3 lotion of theſe Occurrences, we ſhall 


carce be able to find out the true Reaſon-or 
Cauſe of the Tide, 


PROPQSITION: XII. 


The Sea flows to moſt Shores in twelve Hours twelve 
Minutes, and ebbs back again in as many, 


IN ſome few Places it takes more Time in flow. 
ing than in ebbing; and, on the contrary, in others 
it flows in leſs Time than it ebbs: yet ſo that the 


Time of the Flux and Reflux (or the Time be- 
tween the two full Seas) make together twelve 


Hours, 243 Minutes, and two of theſe Times 


make twenty four Hours 484 Minutes, or almoſt 
So that High- Water happens 


twenty five Hours. 
every Day later by almoſt an Hour than the Day 
before, becauſe the Moon comes later to the Ver- 


tex, or Meridian of any Place, by almoſt an Hour 


(fifty Minutes) every Day. 


WE have ſufficiently explained this Propoſi- 
tion in our Demonſtration of the eleventh ; tho! ? 


in that we accounted it to be full Sea, when the 


Moon is in the Meridian of any Place; but be. 


cauſe, as we ſhewed in the laſt Propoſition, it 


is found to be High-Water in ſeveral Places when 


the Moon is not in the Meridian, we do not, 
in this Propoſition, 


ridian of theſe Places, but from the Time ſhe 


is found, by Experience, to be in that Vertex | 


when it is high Water, Nevertheleſs this Period 


2 of 


reckon the forementioned 
Hours from the Time the Moon is in the Me. 
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of the Flux and Reflux is not performed exact- 
ly in twelve Hours, twenty four Minutes, (or 
in twenty four Hours, fifty Minutes) but ſome 
Times ſooner or later, becauſe the Moon con- 
ſtantly changing her Diſtance from the Zenith, 
| returns at unequal Times to the ſame Vertex; 
but this Difference is ſmall. 

THEREFORE tho' the Flux and Reflux 
together be performed, in all Places, in about 
twelve Hours, twenty four Minutes (when there 
are no Storms); yet in ſome, the Time is equally 
divided between the Flood and Ebb; and in others, 
the Time of flowing is more or leſs than that of 
ebbing. | 

THE Garonne, a River in France, is ſeven 
Hours in riſing, and but five in falling. And in 
the Port of Maccao, upon the Shore of China, the 
Tides flow nine Hours, and only ebb three, or 
leſs if the Eaſt Winds blow. | 

ON the contrary, in the River Senegal, in Ne- 
groland, the Sea flows four Hours, and ebbs eight. 

IT is hard to aſſign Reaſons for this Diffe- 
rence, Some attribute it to the ſtrong and ſwift 
Current of certain Rivers, or to their ordinary 
Flux. Thus the River Garonne reſiſts the Influx 
of the Sea with it's ſtrong Current and hinders 
It; but helps the Reflux, and haſtens it. Others 
vill have the Flux to be prolonged another Hour, 
becauſe the return of the Flood from the northern 
Kas, hinders it's Egreſs at the Mouth of the Ga- 
rmne, and rather forces it further up the River. 
but it is my Opinion, that the River pours itſelf 
nto the Sea, to a conſiderable Diſtance, with a ra- 
pd Motion, which is obſtructed in part by the 
Tide, and made to ſtand, ſome Time before the 
Moon forces the Sea up into the very Chanel. 

THE Reaſon why the Sea flows only four 
Hours into the River Senegal, is either becauſe 

84 KEE it's 
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it's Chanel is extended from Weſt to Eaſt, or he. 
cauſe the ſwiftneſs of the Stream, may hinder the 
Flux for two Hours, There may be perhaps o. 
ther Cauſes which we are ignorant of, for want of 
Qbſervations; for we are not certain whether i 
really leſſens all the eight Hours, or only ſix, and 
is ſtagnant the other two, by Reaſon of the Equa. 
lity of the Current and the Tide. | 

WE are alſo to conſider that low Places have 
apparently a longer Flux, and a ſhorter Ebb. 


PROPOSITION KXX. 


Whether it be Flood in any Place at the Inſtant th il 


Moon is in the Horizon of that Place? 


THEY commonly ſay it is; tho? it be not true in 


thoſe Places where it is full Sea when the Moon 


is in the Meridian. For when the Moon declines 
from the Equator fouthward, ſhe approaches the 
Meridian in leſs than ſix Hours, and therefore 


the Flux muſt have begun when the Moon was 


depreſſed below the Horizon: on the contrary, 


when the Moon has a North Declination, the | 
requires more than fix Hours to move from the 


Horizon to the Meridian, and therefore it is 
Flood when ſhe is elevated above the Horizon, 
or is in the Horary Circle of the ſixth Hour; 


and ſo it is obſerved in moſt Places, tho? it be 


otherwiſe at London, as we obſerved above, It 
ſeems indeed reaſonable that, tho? the Moon has 
a North Declination, the Flux ſhould begin when 
ſhe is horizontal, becauſe ſhe is then ninety De. 

rees diſtant from the Vertex of the Place, and 
therefore the Preſſure of the Ocean ought firſt to 


touch here, But Obſeryations are wanting to con- 


firm thi 
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PROPOSITION XXI. 


Having the Time of High or Low-Water given, on 
the Day of the Change or Full, in any Place where 
the Sea ebbs and flows regularly, (viz. in twelve 
Hours, forty eight Minutes) to find, at any Age of 
the Moon, the Time of High and Low-Water (m), 


n) The true Time of the 
Tides, at all Ages of the Moon 
is not well computed by Sea- 
Men and Aſtronomers ; moſt of 
them reckoning, thatthe Moon 
being upon a ſet Point of the 
Compals, or ſo many _——_— 
the Meridian, makes High-11de 
in ſuch and ſuch a Point at all 
Times of the Moon. As for in- 
ſtance, a - South-weſt Moon 
makes a full Tide at London, that 
is, when the Moon is three 
Hours paſt the Meridian. Now 
this is true indeed at the New 
and Full Moon, but not at any 
other Times of the Moon, 
which few take any notice of. 
But obſerving more narro\v- 
ly, I find that at London the 
Tides fall out at leaſt two Points 
thatis, an Hourand a half ſoon- 
er in the quarters than in the 
New and Full Moon, and the 
true Time of the Tides is found 
to be ſomewhat ſhorter and 
ſhorter from the New and Full 
Moon to the quarters, yet not 
in an equal manner, neither 

radually decreaſing from the 

ew and Full Moon till the 
quarters ; but rather that there 
vas ſome little Difference of 
Alteration both at the New and 


WE 


Full Moons, and alſo at the 
quarters, and that the greateſt 
Difference fell out in the midſt 
between them, agreeing very 
well to a circular Proportion 
after this manner. 

1. Divide a Circle into 12 
equal Parts, or Hours, accord- 
ing to the Moon's Motion, or 
Diſtance from the Sun, from 
the New Moon to the Full. 

2. Let the Diameter of the 
Circle be divided into go Parts, 
or Minutes, thatis, according to 
the Time of the Difference be- 
tween the New or Full Moon, 
and the quarters, which is one 
Hour and a half. 

3. Make perpendicular Lines 
croſs the Diameter of the Circle 
from Hour to Hour. 

4. Reckon the Time of the 
Moon's coming to the South in 
the Circumference of the Cir- 


cle, and obſerve the perpendicu- 


lar Line that falls from that Point 
upon the Diameter; and the 

roportional Minute cut there- 
- will ſhew how many Hours 
or Minutes are to be ſubſtracted 
trop the Time of High Tides at 
the New and Full Moon, that 
ſo you may have the true Time 
of the Tides that preſent Day 


Example 
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WE obſerved before, that the Time of High 
and Low-water (if we reckon by the mean Mo. 
tion of the Moon from the Sun) is every Day 48: 
Minutes, or more accurately 48753) and every 
half Day 243 Minutes later than the preceding, 

IF therefore it be High-Water in any Place, 
on the Day of the New or Full Moon, at twelve 
O Clock, it will be full Tide on the ſubſequent 
Days of the Lunation, as in the following Table; 


"i Hours. Minutes. 
I XII. 48 
2 1 37 
3 2 27 
4 3 16 
5 & 5 
EC 
7 5 44 
8 3 34 
- 3p 5 23 
— 8 12 
11 9 1 
12 .' 51 
. 
> BS 7 a 29 
14: 12 Midnight. 
18 1-13. | Neon. 


THAT 


Example. At Londan, on the wards, that is at ſix o' Clock. 
Day of New and Full Moon, it But now by this Rule, if you 
is high Tide at three of the count this Time of the Moon's 
Clock, that is when the Moon coming to the South in the Cir- 
is three Hours paſt the Meridian, cumference, the perpendicular 
and ſo by the common Rule the Line which comes from three to 
Moon being about four Days nine, cuts the Diameter at 45 


old it will be South about three Min. which ſhews that ſo much 


of the Clock, and it will be is to be abated from the Time 


high Tide three Hours after- of High-Tide in the New en 
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THAT 1s, at the end of the firſt Day of the 
Moon's Age it is High» Water later by forty eight 


Minutes, Sc. 


Full Moon; fo that it is High 
Tide 45 Min. before fix z that 
is, at five Hours 15 Min. and 
not at ſix, according to the 
common Rule. 

The like you may do for any 


other Port, or Place, knowing 


the Time of High Water at the 
New and Full Moon in that 
Place : And you may do it the 
more readily, if you ſet down 
| the Time of High water at the 
New and Full Moon under the 
Diameter, as I have done for 
London where it is high Tide at 


BUT 


three of the Clock: So when 
the Moon is ſouth at three of 
the Clock or nine, the Perpen- 
dicularcuts the Diameter at two 
Hours 15 Min. which, addedto 
the aforeſaid three or nine, gives 
the Time of High Water as a- 
bove. 

Thus you may eaſily make a 
Table which by the Southing 
of the Moon ſhall readily tell 


you the Time of High Tide in 


any Place. 'The following is 
for London. 


bm 
”- 


. Tide Moon Jide 
South. Lond. |South.\ Lond. 
H. H. M.. H. M. H. M. 
x11 3 q [111 ojg 15 
e + 105% 21 
203 18 2005 27 
3515. 227 3005 33 

| 43 30 495 42 
84 re's 46 
r <5 54] e os $3 
ic, | | 105 59 
es © 0 269-0 
304 16 306 13 
4004 23 4006 20 
_ $oj4 30 50,6 28 
n d, 37 ob O36 
4 44 100 44 

4 50 200 53] 
+537 TRE... 
13 4017 11 

5 9 5 2C 


3 
Moon] Tide | | Moon] Tide 
South.) Lond. South. ] Lond. 
H. M. H. M.] H. M. H. M. 
vi of7 3o| fix 11 15 
1007 40 10011 29 
20/7 52 | 2011 43 
308 4 3011 57 
4008 15 40012 10 
5008 25 50012 24 
vit ds 30 K 02 37 
1018 48 1012 50 
209 o 1 
309 13 300 1 16 
409 26 40] 1 29 
500g 39 col 1 42 
VIII q g 53] [x1 Of 1 54 
| 10010 6 1 
20010 20 200 2 16 
3910 33 304 2 40 
4010 47 40] 2 38 
50011 1 500 2 49 
| 
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BUT for Practice, it is ſufficient to add to the 
Time of High-Water at the New Moon. 


For the firſt Day after the Change. Hours 01 
For the ſecond —EmUMoWAZ — 1 
For the third —— —— —— —— 2 
For the fourth —— —— — — 3. 
For the fifth —— — —— —— 4 
For the ſixth — — — 
For the ſeventh ——_ —— ⸗ñüñ⸗7éç. 51 
For the eighth — — — — 6 
For the ninth — — —— 71 
For the tenth — — 8 
For the eleventh —— —— —— ——— — 9 
For the twelfth —— ——— ———— —— 91 
For the thirteent —— —— —— — 10; 
For the fourteenth —— —— —— 111 


For the fifteenth —— —— —— — — 1; 


BUT this Calculation ſuppoſes the Motion of 


the Moon, from the Sun, to be equal, tho! it be 
not ; for when ſhe is in her Perigee ſhe moves 
much ſwifter than when ſhe is in her Apogee; 
and therefore in the former Caſe ſhe prolongs the 
Time of the Tides, and in the later ſhortens them. 
Beſides, ſome of the Lunar Months exceed thirty 
Days, and others are leſs than twenty nine, but the 
mean is twenty nine Days, twelve Hours, forty 
four Minutes. 

BUT in thoſe Places where it is High or Low- 
Water when the Moon approaches ſome certain 


If you find the Difference not in Philo. Tranſ. No 34. which 
ſo much between the Neap the it be found Fault with by 
Tides, and the Spring Tides, MrFlamſtead ( in the ſame Tran/. 


the Diameter muſt be divided N* 143 ) yet by many it is ſaid is 
into fewer Parts. This is My anſwer very well, and therefore 


Henry Philips's away, delivered we have tranſcribed it. 


Azimuth, 


[jg wh 02 
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Azimuth, tho* the Times may be computed by 
this Method, yet they are not ſo accurately found. 

NEITHER do the Conjunctions of the Sun 
and Moon happen at the ſame Time every Change. 
WE ſhall ſhew in Chapter xxx, how this may 
be done by the terreſtrial Globe. 5 

WE may uſe a Method ſomething like this, for 
thoſe Places where the Time of the Flux is more 
or leſs than the Time of the Reflux; ſuppoſing 
the Difference be conſtant. But the Conſideration 
of the Thing itſelf, and Experience, will ſooner 
teach theſe Particulars than Diſcourſe. 


PROPOSITION XXII. 


The Winds very often hinder, or promote, the Courſe 
of the Tides in all Places; and not only the Winds 
that blow in thoſe Places, but even thoſe in others 
may have the ſame Effef?. 


THE Truth of this Propoſition is ſo clear, 
that it needs no Demonſtration, 


PROPOSITION XXIII. 


When any Part of the Ocean bath a proper, or par- 
ticular, Motion, it is called a Current, Currents 
are various and directed towards different Paris of 
the Ocean, of which ſome are conſtant and others 


periodical, To enumerate the moſt famous conſtant 
ones. | 


1. THE moſt extraordinary Current of the 
Sea is that by which Part of the Atlantic or 
African Ocean moves about Guinea from Cape 
Verd towards the Curvature or Bay of Africa, 
which they call Fernando Poo, viz. from Weſt to 
Eaſt, which is contrary to the general Motion. 

| And 
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And ſuch is the Force of this Current, that when 
Ships approach too near the Shore it carries them 
violently toward that Bay, and deceives the Ma. 
riners in their Reckoning. Hence it comes tg 
paſs, that Ships which fail in two Days Time 
from the Shore of Mouree to Riv de Benin, ſor 
Formoſa] which is one hundred Duteb Miles, re. 
quire ſometimes ſix or ſeven Weeks to return 
from Benin to Mouree, unleſs they run out into 
the main Ocean, which is not eaſily done, be. 
cauſe the Current ſets to the North-Eaſt, and runs 
ſwiftly from the Iſland of St Thomas, towards the 
Bay of Fernando Poo, carrying in with it the 
Ships tho? they have a fair North-Eaſt Wind; and 
they can ſcarcely get from the Shore, unleſs they 
be driven by theſe ſudden Storms which break 
from the Clouds (called Travados) which ſeldom 


happen, and in ſome Months not at all, This | 


Current deſtroyed ſeveral Ships before Mariners 
were well aware of it; as being either unadviſedly 
driven upon the Rocks and Shoals, and periſhed 
by Shipwreck, or 'detained in the Bay *till they 
dicd with Hunger. 


BU this Current affects not the whole Ethio- | 
pic Ocean, only that part which is adjacent to 
the Shore of Guinea, to the end of the Bay, and 


to about one Degree of South Latitude. It is 
obſerved not to exceed the .Diſtance of fourteen 


Miles from the Shore; therefore Ships are very | 
careful left they ſhould approach fo near, when | 


they ſail along theſe Coaſts ; which would hinder 
their intended Courſe, and drive them to a Place 
they would not care to viſtt,  ' 


IT is no eaſy thing to find out the Cauſe of 


this Current ſo near the Shore, when the main 
Ocean thereabouts moves the contrary Way from 


Eaſt to Weſt. Two Things may be ſaid for it: 


. THIS | 
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1. THE Ocean being repulſed by the Ame- 
rican Shore moves ſlowly to the Eaſtward, but 
this Motion is not felt in the Main, becauſe the 
other deſtroys it, and renders it leſs ſenſible, only 
near the Shore it runs ſwiftly towards Fernando 
Pro, which, being ſtretched a pretty way into the 
Land is fitteſt to receive it; and the Reaſon why it 
is not felt in other Places upon the Shore of A- 
frica (as at Congo) is, becauſe the Rapidity of the 
Rivers hreaks and obſtructs it. f x 
2. THERE may be ſome ſubterraneous Re- 
ceptacle in the Bay of Fernando Poo, into which 
the Sea perhaps may fall and draw the reſt of the 
Ocean. But this may ſeem leſs probable ; they 
that have opportunity of obſerving it better may 
give better Reaſons, 90 


PROPOSITION XXIV. 
[To point out the Place of the ſecond perpetual Current], 


THE Ocean moves ſwiftly from about Suma- 
tra into the Bay of Bengal, from South to North 
ſo that it is probable this Bay was made by the 
Rapidity of the Current; by which alſo perhaps 
the Peninſula of Malacca was ſeparated from India. 
do not know whether the Cauſe may be owing to 
the many Iſlands, and to Cape Mabo, upon the 
South Continent, whereby the Ocean in it's Paſſage 
weſtward may be diverted northwards : or there 
er be a ſubterraneous Receptacle in the Bay it- 
elf. | 

BE it how it will, I ſuppoſe the Current doth 
not ſet directly to the North, but rather to the 
North-Weſt. This ſame Current is felt between 
Java and the South Continent, and therefore when 
the Dutch fail to the Indies, they firſt make to- 
wards 
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wards the South Continent, and then direct their 
Courſe from South to North to come at Java. 


PROPOSITION XXV. 
[To point out the Place of the third perpetual Current], 


BETWEEN Madagaſcar and the Cape of 
Good-Hope, and more eſpecially between Terra de 
Natal and the Cape, there is a ſtrong Current 
which ſets from North Eaſt to South-Weſt (the 
fame way as the Shore runs) and is carried with 


ſuch a rapid and extraordinary Motion, that Ships, 


with a briſk Wind, can hardly weather it, or fail 
againſt it, to Madagaſcar z on the contrary, they 
that ſail out of the Chanel, between | Madagaſcar 
and Africa, towards the Cape of Good- Hope, are 


carried thither without the Help of the Winds, 


purely by the Force of the Current. I ſuppoſe 
this to be the Cauſe, that the Indian Ocean, be- 
ing forced towards the African Shore, and there- 
by diverted from it's direct Courſe; naturally flows 
towards the Cape of Good- Hope ; where it finds a 
Paſſage. For in the main Ocean, remote from the 


Shores, this Motion is not oblique but direct; 


from Eaſt to Welt, 
PROPOSITION XXVI. 


2 o point out the Place of the fourth perpetual Current], 


IN the Pacific Ocean, along the Shores of Peru, 
and the reſt of America, the Sea flows from South } 
to North; which, no doubt, is owing to the con- 
ſtant South Winds which blow upon theſe Coaſts ; | 


for neither theſe Winds, nor the Currents are ob- 
ſerved out at Sea. E 03 - 14g? 3 
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PROPOSITION XXVII. 
[T9 obſerve the Place of the fifth perpetual Current]. 


THIS is obſerved to flow from Cape St Au- 
guſtin, in Braſil, along the Coaſt of America, a- 
mong the Antilles in the Bay of Mexico, towards 
Florida, which is from South to North. For the 
Sea being driven by it's general Motion againſt 
the Shore of Braſil, is there repulſed, and car- 
ried northward, where the Chanel is broader 
and more open, which very likely cauſes this Cur- 
rent, The like Motion northwards is found at 
the Mouth of the Streights of Manilba, one of 
the Philippines, Likewiſe in Japan there is a very 
ſwift Current from the Port of Aibuxia towards 
Arimia. | 


PROPOSITION XXVIII. 
[To ſhew the Place of the ſixth perpetual Current]. 


THIS is in the Streights of La Maire, where 
the Sailors in the Naſſau Ship obſerved the Current 
to ſet to the Eaſt ; but this we cannot give ſo much 
Credit to, ſince La Maire himſelf writes to the 
contrary, | 

THERE are other Currents near the Shores 
of ſeveral Countries, but not yet accurately enough 
obſerved or deſcribed. 


vol. 1. 1 PRO. 
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PROPOSITION XXX. 


To theſe perpetual Currents may be referred ſuch a; 
are made by large Rivers, where they exonerats 
themſelves into the Sea. | 


AT the Shore of Loango, ten or twelve Dutch 
Miles from Congo in Africa, there 1s a ſtrong Cyr. 
rent from the Land towards the Weſt ; becauſe 
of the many vaſt Rivers, (of which the Zaire is 
the greateſt) which fall headlong into the Sea, 
and repel the Water ; being helped by the general } 
Motion. Therefore it requires ſome Days before 
Ships can come up to theſe Shores, tho' but a 
Dutch Mile or two from them. | 

SO at the Iſland of Lamton, upon the Coaſt of 
Cbina, the Sea moves from the Shore to the eaſt- 
ward, contrary to the general Motion, which is 
from the Eaſt to China. This Current is cauſed 
by the ſtrong Efflux of the great River Thoncoan 
[or Ta] and is not obſerved out at Sea any further 
than the Baſbee Iſlands. 

THUS far concerning the conſtant Currents; 
we ſhall add ſomewhat about thoſe that are ſtated ! 
or anniverſary, | | 


PROPOSITION XXX. 


There is @ great variety of ſhifting Currents which do 
not laſt, but return at certain Periods ; and theſe 
do moſt of them depend upon; and follow, the an- 
niverſary Winds, or Monſoons, which by blowing 
in one Place may cauſe a Current in another. 


AT Java, in the Streights of Sunda, when the 


Monſoons blow from the Weſt, viz. in the * 
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of May, the Currents ſet to the eaſtward, contrary 
to the general Motion (x). 

ALSO between the Iſland of Celebes and Ma- 
dura, when the weſtern Monſoons ſet, viz. in De- 
ember, January, and February (or when the Winds 
blow from the North-Weſt or between the North 
and Weſt), the Currents ſet to the South-Eaſt, or 
between the South and Eaſt. | | 

AT Ceylon from the middle of March to October 
the Currents ſet to the ſouthward, and in the other 
Part of the Year to the northward ; becauſe at this 
Time the ſouthern Monſoons ſet, and at the other 
the northern, | 

BETWEEN Cocbin- China and Malacca when 
the weſtern Monſoons blow, viz. from April to 
Auguſt, the Currents ſet eaſtward, againſt the ge- 
neral Motion: but the reſt of the Year ſet weſt- 
ward; the Monſoon conſpiring with the general 
Motion, They run ſo ſtrongly in theſe Seas, that 
unexperienced Sailors here ſuppoſe the Waves to 
beat againſt ſome Rocks. 

SO for ſome Months after the fifteenth of Fe- 
bruary, the Currents ſet from the Maldivies towards 
India, on the Eaſt, againſt the general Motion of 
the Sea. | 

ON the Shore of China and Cambodia, in the 
Months of OZober, November, and December, the 
Currents ſet to the North-Weſt, and from January 
to the South-Weſt, when they run with ſuch a 
ſwift Motion about the Shoals of Parcel, that it 
kems ſwifter than that of an Arrow. 


(1) Theſe Currents conſtant- Chap. xxi. below; from whence 
ly follow the Winds and ſet to may be formed a better Judg- 
the ame point the Monſoon or ment of the Time of the ſetting 
Trade Wind does, out at Sea. of theſe Currents than from 
de an accurate Hiſtory of theſe what our Author delivers in 
in Note (a) upon Prop. II. of this Propoſition, | 


T 2 AT 
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AT Paulo Condore upon the Coaſt of ¶ Cambodia 
tho the Monſoons are ſhifting, yet the Currents 
ſet ſtrongly towards the Eaſt, even when they bloy 
to a contrary. Point, 

ALONG the Coaſts of the Bay of Bengal, 28 
far as the Cape ¶ Romania] at the extream Point of 
Malacca, the Current runs ſouthward in November 
and December. 

WHEN the Monſoons blow from Ching to 
Malacca, the Sea runs ſwiftly from Pulo Cambi to 
Pulo Condore, on the Coaſt of Cambodia. 

THERE are ſeveral other Examples to be 
found in Sailors Journals; tho' leſs accurately 
given. 

IN the Bay of Saus Bras, not far from the Cape 
of Good -· Hope, there is a Current particularly re. 
markable, by which the Sea always runs from Eaſt 
to Weſt to the Landward; and the more vehe- 
mently the more the Winds oppoſe it from the op- 
polite Point. The Cauſe is no doubt owing to 


— — 


ſome adjacent Shore which is higher than this. 
ger jo t 
PROPOSITION XXXI. 0 

The Gyrations of the Sea, which we call Vortices, or | ; 
I Whirlpools, are of three Kinds. 0 


SOME Whirlpools only turn the Water in a 
Round; others at Times abſorb, and emit or vo- 
mit it up; and ſome again ſuck it in, but do not 
caſt it out. And doubtleſs there is a fourth Kind 
ſomewhere in the Chanel of the Sea, which may | 
throw out Water but takes none in. I do not 
remember any ſuch to be recorded by Authors; 
only upon the dry Land there are ſeveral obſcr- 
ved. The Dutch Mariners call theſe Whirlpools 
Maelſtroom. 

3 THERE 
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THERE are but very few of theſe, at leaſt, 
that have been taken Notice of. | 
BETWEEN Negropont and Greece there is a 
famous Whirlpool; called the Euripus, much talk- 
ed of becauſe of the fabulous Story of Ariſtotle's 
dying there (o). Scaliger endeavours to explain it 
thus. It is not much amiſs (ſays he) to ſuppoſe 
the Water, received into tlie Caverns, in the Cliffs 
of the Rocks below, iſſueth from thence; for by 
the continual running in of the Water the little 
rocky Bays are filled, and being full, they emit 
what they received, thro* winding and ſubterraneous 
Paſſages z whoſe Capacity is ſuch, that they pour 
out the Water for ſo many Hours, whereby the 
Tides are now. obſtructed or repelled, and a lictle 
after forwarded or helped. But any one may per- 
ceive the inſufficiency of this Cauſe, 
THE Maelſtroom on the Coaſt of Norway, is 
the ſwifteſt and largeſt known Vortex ; for it is ſaid 
to be thirteen Dutch Miles in Circuit; in the mid- 
dle of which there is a Rock, which the People 
thereabouts call the Moꝝſce. This Whirlpool, for 
ſix Hours, ſucks in whatever approaches it, or 
comes nigh it; not only Water, but Whales, load- 
ed Ships, and other Things; and in as many Hours 
diſgorges them all again, with a hideous Noiſe, 


{o) There are on each ſide 
the Euripus ſix or ſeven 
Gulphs, wherein the Water 
ſhuts itſelf up to iſſue from 
thence as often as it enters there ; 
and the Situation of theſe 
Gulphs 
this ſudden Flux and Reflux, of 
which the Moon ſeems to be 
the principal Cauſe. 

There are twenty Days of each 
Moon in which the Courſe of 
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perhaps contributes to 


T 3 


the Euripus is regular, and ten 
in which it is irregular, vi. five 
Days before and after the New 
and Full Moon, in which there 
are nine or ten Changes of the 
Courſe of the Water every Day: 
and in each of theſe Changes the 
Water flows about a Foot, and 
ebbs back again. The Phæno- 
menon is very wonderful, and 
it's Cauſe dubious. See Philo, 
Tranſ. N* 71. Pag. 215. 


Violence, 
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Violence, and whirling round of the Water, The 
Cauſe is latent. 
BETWEEN Normandy in France, and Ex. 
land, there is a Whirlpit, towards which Ships are 
drawn with an incredible Celerity ; but when they 
come near the middle of the Swallow, they are, 
with the ſame Force, thrown out again. 


PROPOSITION XXXII. 


The concuſſion or trembling of the Sea proceeds from 4 
certain Spirit, which agitates not only the Earth, | 
| but alſo the very Water, and cauſes it to bubble. 


IN the Bay of Biſcay, not far from Bayonne, there 
is a Place, called by the Inhabitants Cape- Breton, 
where the Sea ſometimes grows ſo turgid, without 
the leaſt Wind, that the adjoining Shore ſeems to 
be in danger of being overflowed ; and on a ſud- 
den grows calm again. There is the like raging 
ina Lake in Scotland, called Loch Loumond, which | 
is alſo cauſed by a ſubterraneous Spirit. 

THE Portugueſe, about the Year 1523, obſcr- 
ved a Percuſſion of the Water in the Sea of Can- 
baya. In the greateſt Calm, when there was not 
the leaſt Breath of Wind (as Maffeus relates) the 
Waves on a ſudden began to ſwell up from the 
Bottom ; and immediately the Ships ſeemed to nod 
as it were to one another; then their Joints crack- 
ed, and their Sides and Bottoms gave way. The 
Sailors, being ſtruck with a ſudden Fear, and 
thinking the Fleet had run upon Quickſands, were 
in the greateſt Confuſion : Some began to ſound | 
with the Lead, others to pump, but they that were 
more wary bethought themſelves of eſcaping, and 
laid hold of Barrels to ſwim upon: but it was af. 
terwards found to be an Earthquake, which had | 
put them into that Conſternation at Sea. PR | 
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PROPOSITION XXXIII. 


by the Pacific Sea is more ſtill and calm, and with- 
out high Waves; and why it is eaſity agitated by 
the Winds. 


THE Cauſe, no doubt, is, that it's Motion to 
the Weſt, is not obſtructed by the Lee-Shores ; as 
it is in the Atlantic, | 


T 4 CHAP. 


The Abſolute Part SECT. IV. 


CHAT. XV. 
Of Lakes, Ponds, and Moraſſes or Bogs, 


PROPOSITION I. 
Definition. 


LAKE is a Collection of Waters contained 

in ſome Cavity in an inland Place, of a 

large Extent, and every where ſurrounded with 
Land, having no Communication with the Ocean, 
PONDS are little Lakes, which neither re- 
ceive nor emit Rivers. Some Geographers, or 
learned Men, may perhaps define them otherwiſe, 
but it is no great Matter; we ſhall not ſtand to 


argue about Words: what we have done is to the 


beſt of our Judgment. 8 
A Moraſs, or Bog, is an inland ſtanding Wa- 
ter, having Earth raiſed and appearing above it 


here and there, or even Earth, or Mud, mixed 


with it. : 
PROPOSITION . 
Lakes are of four Kinds, 


1. SOME neither receive nor ſend forth Ri- 
vers; and if ſuch are ſmall, we call them Ponds; | 
* , and of 4 vat Extent, they acquire 

| e 
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the Name of Lakes, 2. Some again emit Rivers, 
but receive none. 3. Others receive Rivers, but 
have no Evacuation. 4. Others again, both re- 
ceive and emit Rivers: of theſe ſome emit more 
Water than they receive, ſome leſs, and others an 
Equality. Again ſome ſend out their Rivers al- 
moſt in 2 ſtreight Line with thoſe they receive, 
others diſcharge them other Ways, or towards 
other Points. Likewiſe ſome receive more Rivers 


than they ſend out, others not ſo many, and ſome 
an equal Number. 


PROPOSITION II. 


To explain the Origin, and Continuance, of thoſe 
Lakes that neither receive nor emit Rivers. 


SOME of theſe are large, others of a moderate 
bigneſs, and ſome but ſmall. Of the two laſt ſome 
are always full of Water; others are dried up in 
Summer, and when it 1s conſtantly fair Weather ; 
both theſe Sorts are called Ponds. As to thoſe 
that are dried up, it 1s eaſy to ſhew their Origin, 
viz, abundance of Rain, which gathers and ſtag- 
| nates in ſome Cavity, or depreſſed Place. For if 

any Pit be ſituated in the middle of a deſcending 
Ground, the Rain- Water every way drains thither, 
and makes a Pond. 2 

THERE are ſeveral ſuch Ponds as theſe in 
Inda, made by the Induſtry of the Natives, of 
which ſome are a Mile, and ſome two in Circuit; 
they are ſurrounded with a ſtone-Wall, and are 
bled in the rainy Months, to ſupply the Inhabi- 
ants, in the dry Seaſons, who live a great Way 
rom Springs or Rivers. 

IN like manner Pools or Ponds are made by the 


pundatiqn of the Sea, or the Overflowing of the 
ers. | | | 


” 
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THUS the Nile and the Niger, the one water. 
ing Negroland, the other Egypt, when they over. 
flow their Banks and are decreaſed, they leave their 
Water in ſeveral Ponds; which the Inhabitants 
fence and fortify to preſerve the Water *till ſuch 
times as they have occaſion for it. By this means 
in Muſcovy, Finland, and Lapland, in the Spring, 
Summer, and Autumn, they have many little 
Lakes, which are generated partly by the Rains, 
and partly by the melting of the Ice and Snow, 

BU T tho? ſome of theſe Ponds may happen to be 


dried up in Summer, or when it hath not rained for | 


a long Time ; yet we are not thence to conclude, 
that they are wholly ſupplied with Rain-Water; 
tor they may be dried up, tho? there are Sources, 
or Springs, in the Bottom, which perhaps, are ſo 
little that the Heat of the Sun, in Summer, dil. 
ſipates the Water, and turns it into Vapour, 

AS to thoſe that admit no Rivers, and yet are 
not dried up, they may wholly proceed from Rain 
if their Chanels are deep and capacious, and in 
which ſo much Rain-Water may be contained, 
that the Heat of the Sun cannot conſume the whole 
before more Rain fall to repleniſh them; tho? it 
is very likely, that many of theſe are ſupplied 


by Sources under Ground, which continually e- 


mit as much Water as is exhaled ; eſpecially thoſe 
Lakes that are found upon the Summits of Moun- 
tains, as upon Bructerus, Cenis, &c. Some of them 


have perhaps been left, at firſt, by an Inunda- 


tion, and are continually ſupplied and kept up 


by Rain-Water: And we need not doubt but | 


that thoſe Salt-Water Lakes, or Ponds, that are 
found near the Sea, were made at firſt by the In- 


undation, or Immiſſion, of the Sea-Water, ſome | 


way or other; as the Lake of Harlem, and others 


in Holland, There are alſo ſeveral ſalt Lakes in 
PFArs.. | | 


THERE 


[ 
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THERE is but a ſmall number of theſe Lakes 
to be found. Some little ones are obſerved in 
Muſcovy and Finland, the Lake Locaſda in [ Epirus,] 
the Lake Buſaranda, in Amaſia; one in Carniola, 
called the Zirchnitzer Sea; a round one in China; 
another called Hila in Cochin-China ; one in Zan- 
haga in Africa; two in Mexico, in America, the one 
of them ſeven Leagues long, and the other near as 
big. All theſe are but ſmall ones, except that in 
China, which is of a moderate Bigneſs. 

BUT the only one great Lake in the whole 
Farth of this ſort is the Lake Parime in America, 
lying directly under the Equator, It is in length 
from Eaſt to Weſt, about three hundred and five 
German Miles, and, in the broadeſt Place, one 
hundred Miles over, or thereabouts; ſo that it 
may be compared with, if it do not exceed, any 
Lake in the World for magnitude; yet it neither 
receives, nor emits any Rivers. It may reaſonably 
be doubted how this Lake was produced, whether 
by ſome former Inundation of the Ocean, or by 
ſubterraneous Springs and Sources? And whether 
it is fed and kept up by Rain-Water, or the like? 
It ſeems probable that there are Springs in the 
Bottom which ſupply it with as much Water as 
is daily evaporated by the Heat of the Sun. For 
Lakes ſeem to have the ſame Origin as Rivers, 
only they differ in the Situation of their Springs, 
and the quantity of their ſpringing Water. For 
if a Spring be ſurrounded with riſing Ground, and 
run into a deep and broad Chanel, and alſo fend 
torth but a ſmall quantity of Water, ir doth not 
run, but is evaporated as faſt as it ſprings. There 
Is no Difference therefore, in the main, between 
Springs, Lakes, and Rivers, only in ſome Circum— 
ſtances ; and there are found ſeveral Springs which 
do not emit Water; but ſuch are more properly 
called Wells. 
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PRO POSTTTION IV. 
To explain the Origin and Supply of ſuch Lakes a; 


emit Rivers but recetve none. 


THERE is an infinite Number of thefe Lakes, vi 
and very many Rivers flow from ſuch, as out of cu 
Ciſterns; efpecially thoſe that have their Riſe in 
Muſcovy, Finland, Lapland, Sc. where their Springs ar 
being ſituated low in the middle of a hollow Place, 
firſt fill the Cavity and make it a Lake, which be- 
ing not capacious enough to hold all the Water, 
it overflows the adjacent Places and forms a River, 
And we need not doubt but ſuch Lakes have their 0! 
Riſe and Maintenance from Springs at the Bottom, 
whether they be real Fountains, or apparent ones, 
viz. Water brought thither by ſubterraneous Paſ- 
fages from ſome other Places; which laſt is more 
likely in ſome Lakes that immediately produce vaſt 
Rivers. | 

OF ſuch ſmall Lakes as theſe there are, as 
ſaid before, a great Number; as the Wolga at the 
Head of the River Wolga; the Lake Odium, at the | 
Head of the Tanais; the Adac, from whence one | 
of the Branches of the River Tigris flows; the Oxero 
[or White Lake] in Muſcovy, that gives Source to 
the River Shack/na, which is poured into the Wolga, 
and many more little ones; we ſhall here only 
reckon ſome of the larger ſort that are more re- 
markable. 

1. THE great Lake Chaamay in the Latitude WW © 
of thirty one Degrees North, not far from India, 
to the eaſtward of the River Ganges. Out of this | 
Lake flow four very large Rivers, which water and | 
fertilize the Countries of Siam, Pegu, Sc. viz. the 
Menan, the Aſa, the Caipoumo, and the * 

| me 
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Some Maps exhibit a ſmall River that runs into 
this Lake. 

2. THE Lake [Singhay] upon the Eaſt Border 
of China, ſends out a great River | ſouthward, ] which 
being joined to another enters Ching. | 

3. THE Lake Titicaca, in ¶ Los Cbarcas] a Pro- 
vince in South America, 1s eighty Leagues in Cir- 
cuit, and emits a large River, which 1s terminated 
in another ſmall Lake, and is no more ſeen. There 
are ſeveral Towns and Villages diſcovered about 
this Lake. . | 

4. THE Lake Nicaragua, in a Province of 
the fame Name, in America, is only four German 
Miles from the Pacific, or South, Sea, and above 
one hundred from the Atlantic, into which it is 
diſcharged at broad Flood- Gates. | 

5. THE Lake Frontena, in Canada, out of 
which iſſues the River of &, Lawrence. 

6. THE Lake Anmbi, in Aſia, in the Latitude 
of ſixty one Degrees. 


PROPOSITION V. 


To explain the Riſe and Maintenance of thoſe Lakes 
which receive Rivers, but emit none 


I'T 1s manifeſt that theſe Lakes were at firſt 
formed, and are ſtill ſupplied and fed by the Rivers 
which they receive, or which diſburden themſelves 
mo them. For when Rivers in their Courſe meer 
with a broad Plat of low Ground, they are there 
collected, and form a Lake; which (if the Soil be 
light, and porous to tranſmit the Water to the ad- 
cent Fields, or if there be a ſubterraneous Re- 
ceptacle, or, which is moſt likely, if the Water 
work it's way under Ground) never overflows but 


loſes, inſenſibly, one way or another, as much 
Water as it receives, 


THERE 
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THERE are not many of theſe Lakes taken 
Notice of. * 

1. IN the foregoing Propoſition we obſerved 
that the Lake ¶ Titicaca] diſcharges a River into a 
ſmaller called Paria, which therefore may be re. 
terred to this Claſs, viz. to ſuch as receive Rivers 
but emit none, | | 

2, THE Lake Aſpbaltites, which is alſo called 
the Dead Sea, receives the River Fordan, but e. 
mits none. It's length, from North to South, is 
ſeventy German Miles, and it's breadth five, as 
fome make it. 

3. THERE is one in the leſſer Aja. 

4. THERE is a ſmall one in Macedonia, cal. 
led Janna, which receives two little Rivers. 

5. THE Lake of Geneva. 

6. ONE in Perſia near Calgiſtan. 

7. THE Lake Soran, in Muſcovy, receives 
two ſmall Rivers. 

8. THE River Ghir, in Africa, is reported, 
by Leo Africanus, to loſe itſelf in a Lake, and 
ſome Maps ſo repreſent it; but others join it to 
Nubia. 


PROPOSITION VI. 


To explain the Origin of thoſe Lakes that both receive 
and emit Rivers. 


THEY are of three kinds, as was faid be- | 
fore in Propofition 2. and either emit more Water 
than they receive, or an equal quantity, or leſs. 


If they emit more, it is evident they have ſome 
hidden Springs in the Bottom: If leſs, the Earth 


is either ſpongy, or there are ſubterraneous Aque- | 
ducts, whereby the Water is conveyed under | 


Ground: If an equal quantity, it is a Sign that 
there are neither Springs nor Swallows at the Bot- 


tom. 
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tom. Their Origins therefore are partly explained 
in Propoſition 4, that is, are owing to a low Ground 
where there happens to be Springs, and into which 
plenty of Rain- Water is drained. 

SUCH as are generated by the Influx of one 
River, and afford a Paſſage for it in at one Side, 
and out at another, are found in many Places. 
Thus the Niger makes three Lakes in it's Courſe, 
and runs upon the Side of another. The Nile makes 
ſeveral more Lakes than are ſhewed in our com- 
mon Maps. The River Duina at leaſts runs thro? 
ſix, or ſeven, Lakes. And there are ſome Rivers 
in Muſcovy and Finland, that make, as may be 
ſeen in our large Maps, at leaſt ſixteen Lakes be- 
fore they exonerate themſelves into the Sea, We 
ſhall only here enumerate ſuch as produce other 
Rivers than thoſe they receive. 

1. THE Zaire, a Lake, or Moraſs, in the 
Foreland of Africa, lies between the ſecond and 
ninth Degree of South Latitude, and therefore 
is about one hundred and five German Miles long. 
In the middle of it there is an Iſland (beſides ſeve- 
ral ſmall ones) ſo large and populous, that the 
inhabitants can raiſe an Army of Thirty thouſand 
Men, This Iſland almoſt divides the Lake into 
two Parts, which have each a peculiar Name; 
that to the ſouthward is called Zambre. Out of 
this Lake flow three large Rivers, the Nile, [or 
rather the Zeebe] the Coanza, and the Zaire (a). 
There are ſome ſmall Rivers that run into it ; 


(a) © Our Author, according < Deſcription may be more a- 
to the Opinion of the Geo- greeable to the modern Diſ- 
graphers of his Time,maketh * coveries of the Portugucſe Je- 
* the Mile to flow out of this *© ſuits. A more juſt and mo- 
Lake; but here (and in other dern account of the Riſe and 
Places) we have taken the Li- Courſe of the Nile is given in 
* berty to alter the Text (tho' © the Note (g) upon Prop. 20. 
s little as poſſible) that the * Chap. xvi. 


but 
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but theſe do not ſeem able to ſupply even the Lake 
itſelf with Water, and therefore doubtleſs there are 
Springs at the Bottom; tho? the Inundation of the 
Rivers is owing to the great quanticzes of Rain that 
fall in the wet Seaſons. 

2. THE Lake Zaflan, not far from Zaire, lie; 
between the third and ninth Degree of South 
Latitude; and therefore is about ninety Gernan 
Miles in length. It receives and emits ſome ſmall 
Rivers. | 
3. THE Lake Zachaf, not far from Zaire, to. 
wards the Cape of Good- Hope, emits a River, | 
which being Joined to oel is called St Eſprit, 
or Delagoa. 

4. THE L alte Aqnilinda' receives a Branch of 
the Zaire, and dee any. Rivers i into the King. 
dom of Congo. 

5. THE Lake Ochs, in Nee! lies between 
ſixty two - and ſixty four Degrees of Latitude, and 
is about twenty five' German Miles long, but ſcarce 
half ſo broad. It receives ſeveral conſiderable Ri- 
vers from other ſmall Lakes, and diſcharges one, 
called the- Sueri, into the Lake Ladoga. 

6. THE! Lake Ladoga is about thirty German 
Miles long, and fiſteen broad; it receives the River 
Sueri, out of the Lake Onega, aid other leſſer ones 
from other Places; alſo a conſiderable one from the 
famous Lake men in Muſcovy. 18 ger one 
River into the Gulph of Fealand. 

7. [THE White Lake} or Oxer, receives ſome 
ſmall Rivers, and diſcharges the River Shackſna 
which falls into the Wolga. 

8. THE Lake or Moraſs called [ Enare Treſs 
in Lapland, is about forty German Miles long, and 
fifteen broad. It receives the River Avila, and 
905 one called ¶ Paefreka] into the Sea of Lapland. 

9. THE Lake Ua in [Finland] is thirty Cer- 


mas Miles long, and half as broad, It w_ . 
an 
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INand in the middle like the Zaire, and receives 
a River which paſſeth thro* ſeveral Lakes, and 
diſcharges a large one into the Bothnic Bay. There 
are ſeveral other Lakes in Muſcovy, Finland, and 
Norway. ö 

10. IN China there are four remarkable Lakes 
that receive Rivers, and diſcharge others, various 
Ways. | 43 
115 IN Braſil chere is a great Lake, with ma- 
ny Iſlands in it, called Aarryes, which diſcharges 
rl Rio de la Plata, and the River Miary, Is 


PROPOSITION VII. 


Moſt Lakes are filled with* freſh Water, ah a "ou 
bave alt or Sea- Maler i in them, 


T HOS E that are produced by Roi: or Rivers, 
or ſuch as are remote from the Sea, and are ted by 
their own proper Springs, for the moſt part con- 
tain ſweet Water: bur ſuch as were formed by 
the Inundation of the Sea, 'or are ſupplied with 
Sea-Water, by ſome ſubterraneous Meatus, or have 
alt Springs at the Bottom, produce falt Water. 
Thus the Lake of Harlem, and others in Holland, 
are ſalt; and taſte like Sea-Water. There is a ſalt | 
Lake "alſo in Madagaſcar, and another in Peru; 
there is one in Cuba, about two Leagues in Cir- 
cuit, ſituated not far from the Sea, which tho? 
it receives ſome freſh Water Rivers, and breeds 
Fiſh and Torroiſes, yet is ſalt. The Lake 4/pbal- 
tes, tho* it ſwallows the ſweet Water of the Ri- 
yer Jordan, yet is not ſweet itſelf, but exhales ſuch 
2 poiſonous and ſtinking Vapour that the Fields 
tereabouts, for half a Mile round, are rendered 
barren, | : 
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PROPOSITION VIII. 


To determine whether the Caſpian Sea be a Lake 1 
| a Bay of the Ocean, 


SOME will have it to be properly called a Sea; 


as a Sca, pr operly ſpeaking, 1s an extended Part of 


the Ocean, or is joined to it by a continued Trac 
of Waters, But they will have it to be joined to 
the Ocean by ſome ſubterraneous Intercourſe, Some 
indeed of the Antients wrote, that it was joined 


by an open Streight, to the Indian Ocean; others, | 


to the northern Ocean ; but both were deceived, 
as we are well aſſured by Experience. Whether 
there be ſubterraneous Intercourſes we do not 
know ; only there ſeem to be ſuch, becauſe ſo many 


and ſo large Rivers exonerate themſelves into it, 


- and are conſtantly pouring in their Waters, where- 


by, in proceſs of Time, the Chanel would be fi. 
led and run over, unleſs there were ſubterraneous 


Fiſſures and Meatus's, thro* which it might eva- 


cuate it's {ſuperfluous Waters into the Ocean (b). But 
others think theſe Waters are diſtributed among | 
the adjacent Mountains, and ſupply them with 
that vaſt number of Springs which is obſerved here. 


abouts. Scaliger and others were of Opinion, that 
this Caſpian Sea runs under Ground into the Euxin: 


Sea, but he gives no Reaſon for it; this may be 
ſaid, that the Euxine Sea is continually diſgorging 


a large quantity of Water thro* the Boſphorus, 


and ſome think this is more Water than the Rivers 


pour into it; therefore it may perhaps receive it 


(6) By what means the Caf- flowing into it 3 is diſcuſſed 
pian Sea (and all others) loſe in the Note (4) upon Prop. vu. 


as much Water daily, as they Chap. xiii. ahich ſee. 
receive from the many Rivers 


from 
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from the Caſpian Sea. It ſcems to me to have no 
Communication any way with the Ocean, and 
therefore ought rather to be called a Lake, than a 
Sea, How it came at firſt is another Queſtion. 
Some avouch that there are found ſeveral Moun- 
tains of Salt in the Bottom, whereby it hath ac- 
vired ſuch a Degree of Saltneſs ; and that it is re- 
pleniſhed by the many Rivers that exonerate them- 
ſelves into it. But it ſeems more feaſible, (tho? 
theſe Rivers may contribute to it's Repletion) that 
this Sea hath, a great many Ages ago, been joined 
to the Ocean, and that it's Streights, by ſome 
means or other, were filled up and ſtopped, per- 
haps by interjacent Iſlands which gained upon the 
Shores, in a manner which we ſhall explain here- 
after. And very likely, by the ſame Cauſe, the 
Euxine Sea may, ſome time or other, become a 
Lake; the Boſphorus being filled up or obſtructed. 


PROPOSITION IX. 
To make a Lake in any Place, if it be poſſible, 


THIS may be done if there be a River near, 
or a Spring upon the Place, and if the Place itſelf 
be depreſſed ; tho? ſmall Lakes may be made upon 
the very tops of the Mountains. Firſt the Place 
Is to be hollowed, and dug to ſuch a Depth and 
Extent as we deſire, and the Sides are to be forti- 
fy'd with Wood- Work, if we ſee occaſion. Then 
a Chanel is to be made, by which the River 1s to 
be let in; but if there be a Spring upon the ſpot, 
there is no occaſion for ſuch a Chanel. 
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PROPOSITION X. 
To drain a Lake, 


THIS may be done two Ways; 1. If thebor. 
tom of the Lake be a little higher, or almoſt of the 
ſame Altitude with the adjacent Places, dig a Cha- 
nel, and let out the Water; and by throwing in 
Heaps of Earth, together with the Heat of the 
Sun, it will in a ſhort time be left dry. = _ 

2. IF the bottom of the Lake be lower than the | 
adjacent Ground, it is to be firſt ſurrounded with 
a Ditch, leaving here and there ſome Canals, or 


Apertures, in it; to theſe apply Water-Engins MW f 
and work out the Water ; then cover the Ground q 
with Dung, and ſow in it ſuch Seeds as are ofta MW 
quick Growth, viz. Muſtard-ſeed, Coleworts, and 1 


the like. The Dutch are very expert at draining 
Lakes by this Method; and often convert them into MW d 
fruitful Meadow- Ground. At this time they are MW {< 
conſulting how to drain the Lake of Harlem, and! n. 
do not doubt but it will be, ſome time or other, at- 


tempted; becauſe this Lake covers much Ground YF 5 


* 


which by draining would be of great Uſe to the In- . 


habitants. 10 
| | T 
PROPOSITION XI. nan 


Moraſſes, or Leaches, are of two ſorts ; ſome art La 
00zy and conſiſt of Earth and Water mixed together, | 
ſo as not to bear the Footſteps of Men: others are 
Ponds, or ſcanty Collections of Water, interſperſed 
here and there with ſmall Spots of Land. | 87 


T HOSE. of the former kind neither receive | 
or emit Rivers, we call them Sloughs or Bog; Tu 


there are many in Holland. In Brabant there is 4 fre 
* 


3 large this 


NY 
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large one called Peel. marſo. There are alſo ſeveral 
in Y/eſtphalia of both Sorts. Thoſe of the later 
kind are chiefly found at the Heads of Rivers, 
whence ſome call theſe Heads Moraſſes; as the 
Moraſſes of Tanais in Muſcovy, and of the Nie. 
There are ſeveral of theſe in the Province of Savo- 
lax in Finland, which cover vaſt Tracts of Ground; 
alſo thoſe {called Enare. Tre] in Lapland; the 
Marſhes of Chelours in Africa, the Moraſſes thro? 
| which the Euphrates runs in Chaldea, Sc. ſuch as 

theſe are alſo found in Woods and heathy Deſarts, 
and are made by the Rain-water gathered into hol- 
low Places, whereby the Earth is ſoaked and moi- 
ſtened, and the Rays of the Sun are hindered from 
drying it up, by the Leaves of the Trees and the 
Heath, Theſe are found chiefly in Germany and 
Muſcovy. | | 

THE narrower ſmall Lakes, like the larger Sort, 
do ſome of them both receive and emit Rivers ; 
ſome only receive, others only emit, and the reſt 
neither receive nor emit any. 

THE firſt fort are formed and fed, partly by 
Springs under Ground, and partly by Rain- water 
which ſtagnates for want of a Chanel to carry it off, 
Of this ſort there are many in Muſcovy and Finland, 
The ſecond. ſort are generated from ſmall Springs, 
and are fed by them and Rain-water. 

ARISTOTLE calls the Sea of Mzotis a 
Lake, which is truly ſo. 


PROPOSITION XII. 


Bogs contain a ſulphureous, bituminous, and fat, Earth. 


THIS is apparent from the black Colour of the 
Turf that is got out of them, which eaſily takes 
ire, (as in Holland and other Places) by reaſon 
this fort of Matter is contained both in the Rain 

_U3 and 
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and in the Ground, where theſe Lakes are ſity. 
ated. But all Bogs have not that fort of Earth: 
and where the Ground is hard and rocky we ſel. 
dom find any Lakes; and therefore moſt part of 


them contain a ſoft ſpongy and ſulphureous ſort of 
Earth. 


PROPOSITION XIII. 
To drain, or dry up, a Beg. 


TH O' ſome Bogs are of a great Depth, yet 
no more 1s required than to drain them to a certain 
level, which may be done ſeveral ways; 1. By 
making a Chanel to carry off the Water. 2. By 
throwing in plenty of dry Earth, when they are al. 
moſt dried up by the Heat of the Sun. 3. By ſet- 
ting their Surfaces on Fire. 4. By turning the 
Water that feeds them, another way. 


CHAP. 
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CHAP. XVI. 


Of RIVERS in general. 
PROPOSITION I. 


This Propoſition contains ſome neceſſary Definitions, 


RIVER is a Flux of Water continued 

thro? a long narrow Chanel, from one part 

of the Earth to another. The Chanel is a Cavity, 

or hollow Place, made lower than the Banks, for 
the Water to run 1n, 

2. A Brook is a little River, which is neither 
broad nor deep enough to carry a ſmall Ship of 
Burden, A Navigable River is capable of carrying 
all ſorts of Ships, great and ſmall ; but theſe and 
the other ſort are generally called great and /ma!l 
Rivers, according as they are in bigneſs. A Tor- 
rent is a violent Flux of Water from the top of a 
Mountain. 

3. A Confluence, Concurrence, or Conflux, is a 
Place where two Rivers meet. 

4 BRANCHES. of Rivers are the Brooks 
that run into them, and mix with them; or when 
a River is divided and runs in two Chanels, they 
are called it's Arms or Branches. Where the River 
ls thus divided, it is called the Place of Parting or 
Divarication, 
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5. A Spring is the Place where running Water 
ſprings out of the Ground. A Well is where the 
Water riſcs and runs not for ward, but is kept upon 
the Spot. 


PROPOSITION II. 


Torrents and Brooks are ſometimes generated from 
Plenty of Rain and melted Snow. 


IN the elevated or mountainous Parts of the 
Earth, there are found many Receptacles, ſmall 
Lakes, and Ponds. And when the Rain is poured 
into theſe, or the melted Snow, in ſuch Quantity, 
that they are not large enough to contain it, they 
overflow and diſcharge the ſuperfluous Water into 
the under-land Places. This being done every 
Year, the Water in time makes itſelf a Chanel 


(tho* it ſometimes flows without any certain Cha- 


nel). Thus a great many Torrents and Brooks, 
being fed only by Rain, or Snow melted from off 
the Mountains, before they have run their Courſe, 
become moderate Rivers; eſpecially if they pro- 
ceed from a long Range of Mountains; as thoſe in 
the Foreland of Africa, India, Peru, Sumatra, &c. 
And what is remarkable, ſuch Torrents flow in the 
Day - time only. 


PROPOSITION II. 
Moſt Rivers have their Riſe from Springs. 


T HE great as well as the middle ſized Rivers, 
pro either from a Confluence or Collection of 


rooks and Rivulets, or flow from Lakes and Mo- 


raſſes. But no River of conſiderable Magnitude 


(ſuch as the Elbe, the Rhine, Sc.) flows from one 


Spring or one Lake, but is augmented by the ac- 


ceſſion 


n - 
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ceſſion of others, flowing from other Fountains and 
Lakes. The Wolga or Rha receives above two 
hundred Rivers and Brooks, before it exonerates 
{elf into the Caſpian Sea; and the Danube receives 
no leſs, before it enters the Euxine Sea. 

AND tho' Pliny and Cardan tell us, that no 
Rivers flow into the Nile, yet Experience ſhews 
the contrary 3 as they that have travelled into 
Abyſſinia aſſure us, 


T HIS Propoſition may be proved by innume- 
rable Examples. 

T HE Springs of Rivers are ſome of them found 
on the tops of Mountains, and ſome on the Planes 
and thoſe Rivers that proceed from Lakes, have 
their Fountains (as was ſaid in the laſt Chapter) at 
the bottom, or in the Chanel, of thoſe Lakes that 
produce them, which like Ciſterns contain the effu- 
fon of Water, *till in a greater Quantity it be 
poured into it's proper Chanel. Hence ſome Foun- 
tains are covered with Earth or Water, and others 
are open. 

THE Springs of the Rivulets which begin the 
Tanias and the Elbe, are on Planes, to which others 
are afterwards joined. We might here add ſeveral 
Examples, but theſe are ſufficient. 

CARDAN is of Opinion, that theſe Fountains 
do not flow immediately from the Plane itſelf, bur 
are conveyed by ſubterraneous Aqueducts from the 
adjacent Mountains; however, I believe they firſt 
make a Lake or a Moraſs; for the Tanais does not 
ſeem to flow immediately from a Spring, but from 
a Moraſs or ſhallow Lake. 

THE Springs of moſt Rivers are upon Moun- 
tains, as thoſe of the Rhine, the Po, the Danube, 
the Niger, c. | | 
SEVERAL flow from Lakes, as the Nile, 


the Wolga, and tlie great River of St Lawrence in 
Canada, | 


A great 


298 The Abſolute Part SE r. Iv. 


A great River may happen to flow from one 
Spring, if the Spring itſelf be ſituated high (as moſt 


are) and a great part of the Chanel low, or but a R 
little higher than it's mouth; ſo that the Water th 
flowing with a ſwift Courſe at firſt, and by degrees bi 
flower, is increaſed in the Chanel and becomes x P 
large River, hecauſe it diſcharges not ſo much Wa. m 
ter at it's mouth, as it received from it's Spring hi 
when it firſt began to flow. 2 2 2 
th 
PROPOSITION IV. V 
h . fi 
Rivers are much augmented by frequent Rains or melled 80 
Snow, and at particular Times of the Year, W 
os a 01 
| IN the Country of Peru and Chili there are ſome WM Y 
Rivers ſo ſmall, that they do not flow in the Night- WW th 
time, but only in the Day ; becauſe they are fed m 
by the Snow upon the Mountains of the Aud, d 
which is then melted by the Heat of the Sun, ea 
There are alſo ſeveral Rivers upon both ſides of 
the extream Parts of Africa, as in Congo, Angola, re 
Sc. which are greater by Day than by Night. The WW t 
like are found both in Malabar and Cormandel in 
India, The Rivers alfo in theſe Places are almoſt 
dried up in Summer, but ſwell and overflow their | 
Banks in Winter, or the wet Seaſons. Thus the 
Wolga in May and June is filled with Water, and o- 
verflows it's Shelves and Iſlands; which at any other 
time of the Year is fo ſhallow, that it ſcarcely af. Wl 
fords a Paſſage for loaded Ships. For the Snows 
being melted at this time of the Year, on. the } 
Mountains, from whence the Rivulets (being more WII d 
than an hundred) flow into the Wolga, cauſe this e 
Inundation. The Nile, the Ganges, the Indus, &c. Wl 
are fo much ſwelled with Rain, or melted Snow, Wl : 
that, in like manner, they overflow their Banks. . 
But theſe Deluges happen at divers times of the I 2 


Year, 
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Year, becauſe they proceed from various Cauſes 
and different Places. Thoſe that are ſwelled with 
Rains, are higheſt in Winter ; becauſe theſe are 
then more frequent than at other times of the Lear; 
hut if they proceed from Snow, which in ſome 
Places is melted in the Spring, in others in Sum- 
mer, or between both; the Deluges of the Rivers 
happen accordingly, viz, in the Spring, Summer, 
G. or at any time when the Snow is melted upon 
the Banks of the Rivulets that form theſe Rivers. 
Moreover ſome Rivers, eſpecially the large ones, 
fow from Places at a great Diſtance, where it is 
Summer at the ſame time it 1s Winter in the Places 
where they paſs through ; and for this Cauſe they 
overflow their Banks at different times of the 
Year. But moſt of them cauſe an Inundation in 
the Spring, becauſe the Snow 1s then melted in 
moſt Places. We ſhall explain the Cauſe of their 
different Properties in the particular Deſcription of 
each River. 

WE ſhall alſo in the next Chapter treat of that 
remarkable Spring in Japan, which only flows for 
two Hours every Day. | 


PROPOSIFION V. 
To explain the Origin of Springs (a). 


THIS is eaſier to conceive than when it is 
propoſed thus z From whence are Rivers generated ? 


For 


(a ) Since by Dr Halley's Cal- be no hard matter, ſeeing there 
ulation it appears, thatthe Va- isſuchan overplus of Water, to 
pours which are drawn up from find enough from thence to ſup- 
the Sea exceed almoſt three ply Fountains, according to the 
umesthe Quantity of Waterdiſ- Opinion of the ſame learned 
charged into it by Rivers, [as Gentleman. 
was ſhewwn in the Note (+) upon For theſe Vapours being car- 
Prop. xiv. Chap. Xii] it will ried every way by the Wind, ne- 

ceſſarily 
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ceſſarily meet with the high 
Ridges of Mountains that are diſ- 
— ed over various Tracts of the 
zurth: each of which far ſur- 
paſſes the uſual Height to which 
the Aqueous Vapours of them- 
ſelves aſcend, and on the Tops 
of which the Air is ſo cold, and 
rarified, as to retain but a ſmall 
port of thoſe Vapours that ſhall 
brought thither by theWinds. 
The Vapours meeting with theſe 
Ridges of Mountains are there 
.compelled by the Stream of the 


Air to mount up with it to their 


Tops, where meeting with more 
rarified Air, they naturally fall 
down in Drops, pervading the 
Crannies | Fiſſures o 
Earth, and gleeting into the Ca- 
verns of the Hills, the Water 
thereof gathers into the Baſons 
of Stone, or Clay, it finds, which 
being once filled, all the over- 
plus of Water runs over, and, 
where it can find a Paſſage, 
breaks out at the Sides of the 
Hills, and forms Fountains ; 
many of theſe, running down 
the Vallies, or Guts, between 
the Ridges of the Hills, ' and 
coming to unite, from Rivulets 
or Brooks; many of theſe again 
being united into one common 
Chanel, form vaſt large Rivers, 
as the Rhine, or the Danube. 

This Theory of the Cauſe of 
Springs the ſame excellent Per- 
fan L by Experience. For 
he ſays, that when he was in 
the Iſtand of Sr Helena, taking 
Aſtronomical Obſervations in 
the Night-Tume, on the Top of 
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For when we fee fuch great Rivers as the Rhine, the 
Elbe, &c, we more admire whence they proceed 


was a clear Sky, the Glaſſes of 


the 


thro' certain imaginary Tubes 
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iſe 


the Hills about 800 Yards aboye 
the Sea, he found fuch a Con. 
denſation of the Vapours, that 
in 7 or 8 Min. Time, tho' there 


the Teleſcopes he uſed were co- 
vered with little Drops, and the 
Paper on which he wrote his 
Obſervations would immedi. 
ately be ſo wet with the Dew 
that it would not bear Ink. 
This Hypotheſis he thinks 
more reaſonable than that of 
thoſe who derive all Springs 
from the Rain-Waters, which 
yet are perpetual and without 
Diminution, even when no 
Rain falls for a long Space of 
Time: Or than that which de- 
rives them from a Filtration or 
Percolation of the Sea Waters, 


or Paſſages within the Earth, 
wherein they loſe their Saltnefs. 
This Opinion labours under this 
principal Abſurdity, that the 
greateſt Rivers have their moſt 
copious Fountains fartheſt from 
the Sea, and where ſo great UW 
quantities of freſh Water cannot 
reaſonably be derived any other =p 
way than in Vapour. See Phils. 
Tranſ. No 192. Pag. 468. 
Notwithſtanding it is very 
probable that all Fountains have Wil *"* 
not the ſame Origin; but that 


ſome proceed from Rain penetra- 

ting the Fiſſures ofthe Earth, and the 
flowly gleeting thro? the Inter- 

ſtices to the Orifices of Sponge; 

and others, efpecially thoſe fr 
are falt, and near the Sea Wl © 


Shore, take their Riſe fm | 


cuA P. 16. of Univerſal Geography. 3or 
recauſe of the Quantity of their Water, than when 
we look upon ſmall Brooks. But we have ſhewed 
in the two laſt Propoſitions, that Rivers proceed 
rtly from Rain and melted Snow, and partly 
tom Lakes and Concurrences of Brooks and Rivu- 
lets; and therefore we do not enquire ſo much here 
about the Sources of Rivers, as about the Origin 


and Per manency of Springs. 

THE Opinions of Naturaliſts and Geographers 
are various about this Matter, 

1. SOME think that all Rivers and Springs re- 


ceive their 


Water from Rain, or melted Snow; and 


this they bring for a Reaſon, that Rain and melted 
Snow ſometimes augment Rivers to ſuch a degree, 


that they overflow their Banks, and lay 


Countries under Water : 
ſon, when no Rain has 


Sa Water percolating thro' the 
Sands ; but the greateſt part of 
Fountains, eſpecially ſuch as 
break from the ſides of high 
Hills, derive their Waters from 
Vapours, as was ſaid above. 

The learned DrWoodwward, in 
his Natural Hiftory of the Earth, 
explains the Origin of Fountains 
otherwiſe. He imagines, that 
there is a great Abyſs,or Promp- 
tuary, of Waters, incloſed in the 
Bowels of the Earth, which, com- 
municating with that of the 
Ocean, is continually exhaled 
to Vapours, by the Force of 
a ſubterraneous Heat which he 
proves by many Arguments to 
be in the interior Parts of the 
tarth; and that as theſe make 
their way upwards, they pervade 
tie Fiſſures, and Intervals of 
the Strata of the Earth, per- 
neating alſo the very Interſtices 


the particles of ſand, earth and 


whole 
But in the Summer Sea- + 
fallen for a long Time, 


Stone, till they come near the 
Superficies of the Earth, where 
they are condenſed with cold, 
and come together by Drops, 
which, being collected, break 
out at ſome Aperture or other, 
and form Fountains. But when 
the Heat above the Superficies 
of the Earth, is as intenſe as that 
in the interior Parts thereof, 
it takes the riſing Vapour, where 
it penetrates the Superficies of 
the Earth, and bears it up into 
the Air, or at leaſt diminiſhes 
eatly. 

They who would ſee this Hy- 
potheſismore accurately explain- 
ed, let them conſult the learned 
Author in his Book: It is enough 
for us only to mention it, ac- 
counting Dr Halley's Theory 
much more clear, and built up- 
on a better Foundation. : 


Farin's Ayendix. 
the 
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the great Rivers grow leſs, and the ſmall ones ac 
| moſtly dried up, becauſe the Chanels of the lit: 
are too ſhallow to contain any large quantity of 
Water; but the former, whoſe Chanels are deep 
do not ceaſe running, nor are dried up, beca;. 
they have collected ſo much Water from the {. 
mer Rain and melted Snow, that it cannot all be 
exhaled into Vapours, except it be by a laſting and 
conſtant Heat. 2. Becauſe there are the tey 
Rivers where it ſeldom raineth, as in the inland 
Parts of Africa there are but few Springs. 

BUT theſe Allegations do not ſolve the Pro. 
poſition, which doth not enquire about the On. 
gin of Rivers, but from whence the Water of 
Springs proceeds; therefore they that take this to 
be a Solution do not underſtand the Senſe of the 
Propoſition, as we oblerved before. And eventhe 
Property they propoſe to prove it by is not ui. 
verſal ; for there are Rivers found in Places where 
they have ſeldom any Rain and no Snow, tho 
what they ſay is true concerning the Rivers in E. 
gypt and Peru. Beſide, Rain-Water doth not pe- 
netrate into the Ground beyohd the depth of ten 
Foot; whereas ſeveral Fountains ſpring from 
greater Depth. | | 8 

2. OTHERS think, that we are not to en- 
quire about the Origin of the Water of Springs, 
fince it is an Element as well as the Earth, Air, and 
Fire, whole Origins are not enquired into. Thisis 
Seneca's way of arguing. But theſe Authors cut the 
Gordian-knot when they cannot untie it; for we do 
not diſpute about the Principles of Water, but en- 
quire how it flows to the Heads of Rivers, rather 
than to any other Place. Moreover, the Earth | 
not a Fluid as Water is; and to ſay, that the Ar 
and Fire are not enquired into, is falſe. 

3. THE Peripatetics follow the Opinion of 
their Maſter Ariſtotle, delivered in _ " 

3 00 
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Book i. de Meteor. where he endeavours to prove, 
that the Water of Springs is generated from Ait 
contained in the Bowels of the Earth. Theſe are 
his Reaſons z 1, The Air, ſurrounding the Earth, 
«turned into Water, viz. into Rain; and therefore 
nce there is alſo Air in the Bowels of the Earth, 
and the ſame Cauſe to condenſe it, viz. Cold, it 
is contrary to Reaſon to think that Water is not 
produced from Air there. 2, Experience teaches 
us, that great Drops gather from ſmall ones under 
Ground, and therefore the Heads of Rivers are 
only a great many Springs gathered into one Place. 
For this Reaſon, they that make Aqueducts, uſe 
to draw the Water thro* narrow Trenches and 
Pipes, which diſtils, as it were, from the moiſt 
Earth, Drop by Drop. 3. Becauſe moſt Foun- 
tains, eſpecially of great Rivers, are found on 
mountainous Places, and but few upon Planes, it 
z a Sign that their Water proceeds from conden- 
{kd Air or Vapours, which naturally tend towards 
high Places; and Mountains are Sponges, as it 
were, lying upon the Planes. Theſe are Ariſtotle's 
Reaſons, to which this following may be added of 
no leſs Force than the reſt, viz. that when the Air 
is clouded and filled with Vapours, acid Fountains 
taſte ſweeter, which 1s a Sign they are augmented 
by the Air. 

4. CARD AN and others are of Opinion, that 
the Water of Fountains proceeds from little Drains 
or Guts collecting the condenſed watery Vapours 
both above and under Ground ; but theſe ſeldom 
become Rivers, without being increaſed with Rain 
and melted Snow. His Reaſons are theſe; 1. If 
you obſerve the Mountains in the Morning you will 
ind them full of Moiſture. 2. Rivers in the Morn- 
ng are found to ſwell, and the more the nearer 
ey are to their Springs. | 


BUT 
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BUT the perpetual bubbling and ſpringing up 
of the Water from Fountains, without any inter. 


miſſion, does not ſeem, to be produced by ſo weak | 
and inconſtant a Cauſe. Neither is there much 
Difference between Ariſtotle's Opinion and this of 
Cardan; only Ariſtotle ſays, Fountains proceed 
from Air condenſed, and kong from Vapours, | 


and there is but little Difference between Air and 
Vapours. 

5. SOME of the Antients were of Opinion, 
that Rain-Water is hoarded up in the internal Ca. 


verns of the Earth, from whence it iſſues, as out 
of a great Promptuary, and that all Rivers are 
ſupplied from one common Fund, or ſpring one 


from another; alſo that no Water is diſperſed over 


the Earth but ſuch as is collected in the Winter 
Seaſon, and reſerved in theſe Receptacles, to be 


ured in due Time into innumerable Rivers. For 


this Cauſe, ſay they, Rivers are greater in Winter 


than in Summer; and ſome are perennial, others 


not. Their Reaſons are the ſame with thoſe given 


for the firſt Hypotheſis. But Ariſtotle and his 
Followers reject this Opinion, becauſe there is 
more Water poured out of the Mouth of one Ri. 


ver in a Year, than the whole Bulk of the terra- 3 


queous Globe. | 


6. MAN Y. of the modern Philoſophers, with 


the Antients, ſuppoſe the Earth to ſuck in as much 


Water as it exonerates into the Sea, thro? the 
Mouths of Rivers; and that the Sea-Water, by 


draining thro* the hidden Receſſes of the Earth, 
and by being ſtrained thro? the Mazes and Fiſſures, 


and thro* the Interſtices of the Sand and Gravel, 
loſeth it's Saltneſs, and becomes pure Water. 


I am alſo of this Opinion, and think it molt | 
. reaſonable, but do not exclude the Cauſes repea- } 
ted in the firſt and third Place. The Reaſons for 


1. BECAUSE! 


Þ we: 
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1j. BECAUSE more than a thouſand Rivers 


exonerate themſelves into the Sea, and the larger 
ſort produce ſuch quantities of Water, that what 
each of them pours in a Year's Time into the Sea, 
exceeds the Bulk of the whole Earth ; as what the 
olga pours into the Caſpian Sea, and others. So 
that it is impoſſible but that the Water ſhould be 
refunded out of. the Sea into the Earth, and carried 
to the Heads of Rivers; elſe we could not conceive 
why the Sea 1s not increaſed to an immenſe Bulk, 
or why Springs do not ceaſe to emit Water. Nei- 
ther can any one object that there is as much Wa- 
ter exhaled from the Sea in Vapours, as it receives 
from the Rivers; for Rain alone returns theſe 
Vapours, and it the Water of Rivers were con- 
tinually turned into Vapours, it would produce 
more than thoſe exhaled from the Sea. 

2, THIS Opinion is alſo thus proved, becauſe 
that Springs near the Ocean are ſalt or brackiſh, 
and the nearer they are the Sea, the more. they are 
lated with Salt; as on the Shore of Africa, and in 
India, chiefly on the Shore of Cormandel, where 
no Vines grow, and all their Wells taſte ſalt, 
Near the Town of Suez, at the end of the Red Sea, 
their Springs are all ſalt and bitter; and even the 
Water which is fetched two German Miles from the 
Shore, taſtes a little brackiſh, Alſo in ſeveral 
mall INands there are no freſh Water Springs, but 
all falt (tho* ſomething leſs ſated than the Ocean) 
8 in the Iſland of St Vincent, and others. In the 
o Countries of Peru, that border upon the Ocean, 
heir Lakes are ſalteſt, becauſe of the Vicinity of 
lie Sea. And in the maritime Parts of ſome eaſtern 
Countries their Cocoa- nuts are bbſerved to taſte 
wackiſh, Not to mention the Salt Springs that 
re found in inland Countries, as in Lorrain, Lunen- 
g, Se. | | 


VOL, I. X 3. BECAUSE 
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3. BECAUSE it is certain, that the Sea ſend; 
it's Water thro' ſubterraneous Conduits to the alt 
Springs of Lunenburg, Hall, &c. whoſe Feeders 
are obſerved to contain perfect Sea-Water under | 
Ground. 

4. BECAUSE it we dig to a great Depth, 
as is often done in Mines, we ſhall find plenty of 
Water, which can neither proceed from Rain nor 
Air. 

BUT by what means the Water is carried | 
from the Sea to the Fountain- Heads, and how, in 
the Paſſage, it becomes ſweet, we have already 
explained; and ſhewed that the Bottom of the Sea 
not being in every Place rocky, but here and 
there ſandy, gravelly, and oozy, imbibes the Sen- 
Water, and letteth it into the Earth (after the 
ſame manner as when we throw Water upon Sand, 
Beans, Peas, Wheat, or other ſorts of Grain) thro' 
whoſe Interſtices it is brought by degrees to a | 
great Diſtance from the Sea, where at length the 
ſmall Drops come together, eſpecially, in ftreight 
Places, as are Mountains, &c. and having found MW j} 
an Aqueduct they diſcharge themſelves at a Spring, WM Sup 
But it the Cavity, where they are collected, be WM feat 
covered and bound up with the Earth, then the WM tar 
Water will take another Courſe, where it can with Sea 
greater Eaſe inſinuate itſelf, and ſpring up at an WM dow 
Aperture in another Place; which is not the real] 2, 
Fountain, but a Conveyance of the ſubterraneousW gray 
River to a Place above Ground. And if the Water |y p 
can find no Way out of the Receptacle, and hatin hoy] 


not force enough to make itſelf one, it is not te þ 
increaſed, but the ſubſequent Particles of Wat Duct 
are turned another Way, For it is the nature 0 

all Liquids and Fluids, that their Parts or Pa +) 
ticles flow towards that Place where the Flu Fr 


is made. Thus if you fill a Veſſel with Watt i 
'rill it riſe above the Brim, tho? all the raiſed Far 
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of the Water equally preſs the Brim, and have an 
equal Tendency and Power to run over at the next 
Side, yet if on one Side of the Veſſel any part of the 
incumbent Water be made to flow, the reſt will 
forſake their reſpective Sides, and move (as if they 
were drawn) towards that Side where the Flux is 
begun (the Cauſe of which it belongs to Phyſics to 
explain) (H). Or if you put one end of a Piece 
of Bread into Water or Wine, you will ſee the 
Water move upwards and diffuſe itſelf thro' the 
Part above Water. Moreover the Sea eaſily 

rvades the Fiſſures of the Earth, and therefore 
with the ſame eaſe may glide out of them; except 
we had rather aſcribe this to Evaporation, where- 
by the Particles are carried upwards, and con- 
denſed into Drops, when they meet with narrow 
Places, . 

BUT becauſe there are ſome Arguments, which 
may ſeem to render this Opinion leſs probable, we 
will diſcuſs. them here, leſt they ſhould ſeem like 
Blots upon our Hypotheſis. 8 

1. SPRING. Heads are more elevated than the 
duperficies of the Sea, and for the moſt part are 
ſeated in mountainous Places; therefore it is con- 
trary to the Nature of Water to move from the 
Le up to theſe Places; for Water always runs 
boynwards, as is manifeſt from Rivers and Drains, 
2. TH O' the Bottom of the Sea be ſandy, 
gavelly, and ſpongy, ſo that the Water may eaſi- 
pervade the Interſtices; yet for what Reaſon 
hould it not rather moiſten the ſubjacent Parts of 
lie Earth, than aſcend upwards, and glide to the 
Ducts of Fountains, when the Earth near the Sur- 


( b ) We ther from Sir //aac the Parts of one another; Thus 
Nezton's Principles, that it 1s Water attracteth Water, and 
le Nature of Fluids (and of all the Particles that firſt begin to 
e Matter in the Univerſe) mu- flow, draw the next Particles to 
wlly to attract themſelves, and them, and theſe the next, Ic. a 
7% þ 2 face 
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face is commonly rocky and ſtony, as in the Moun- 
tains of the Iſland of Si Helena? 

3. WE have no Reaſon aſſigned why the Wa. 
ter as it flows from the Sea to remote Fountaing, 
does not break out in ſome intermediate Place 
And we are as much in the dark, why there is 
none or very little Water found in deep Mines, as 
we are told by Thurnheuſerus, 

4. SPRING Water muſt be falt, if it Proceed 
from the Sea. 


THESE are the chief Arguments which ſeem 
to invalidate our propoſed Hypotheſis ; for I pas 


by thoſe of leſs moment alledged by others, as 
that the Sea cannot ſupply ſo many Rivers: They 
then again, that Rivers would never leſſen, if they 


proceed from whence we ſay they do. Theſe two 


are ſoon anſwered ; for firſt, the Sea receives the 
Water it emits into Fountains, from the Rivers; 
and the other, as we obſerved before, - 1s not the 
Queſtion, for we are not arguing, that all the Wa- 
ter of Rivers proceeds from the Sea, but only the 
Water of Fountains, which of themſelves make 
Rivers, as we ſaid before; where we alſo aſſerted, 
that Fountains are augmented by Rain and Dew, 
which ſink: down into the Earth and either ſoke and 
moiſten it, or are drawn towards the Fountain- 
heads by the Efflux of the Water, as we ſhewed 
by other Examples. Let us therefore return to ex- 
amine the other four Arguments which ſeem to be 
of ſome Weight. 

FH E firit is thought to be the trongeſt, as 


being taken from Experience, and therefore the 
Learned have contrived: ſeveral Anſwers to 1t3 
They come off eaſieſt who aſſert that the Ocean i 
higher than the Earth, and conſequently highe 


than the Fountain-heads ; wherefore . ſay they 
Water naturally flows to the Fountains, becaule 


they are of a leſs Altitude than the Ocean. Olea 
rin 
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rius alſo in his Deſcription of his Travels into Per- 


ſia relates, that having aſcended one of the Moun- 


tains which bordereth upon the Caſpian Sea, he tried 
the Altitude of it above the Superficies of that Sea 
with an Aſtrolabe (or rathera Surveying Inſtrument) 
and found none; but oblerved, that the extream 
parts of the Sea ſeemed to be in the ſame horizontal 


Line, or even a little elevated above it; and there- 


fore the bulging of the Sea made it as high, or 
even a little higher, than the top of the Moun- 
tain, where he took the Obſervation. But this So- 
lution notwithſtanding cannot be admitted, becauſe 
we proved in Chap. xlii, that the Superficies of the 
Ocean 1s not higher than the Land, or than Moun- 
tains, but rather lower, as appears alſo from fre- 
quent Obſervations made by expert Mathemati- 
cians. As to Olearius's Qblervation, it is not to be 
inſiſted upon here; for the Caſpian Sea is not higher 
than it's Shores, much leſs than the Mountains, as 
appears from the many Rivers that exonerate them- 
ſelves into it. We mult therefore ſuppoſe, that 
Refraction obſtructed Olearius's' Obſervation, and 
made the- Surface of the Sea appear higher than it 
really is; and perhaps the fluctuating of the Waves 
might increaſe the Cauſe, or the Mountain which 
he aſcended- was of no great Height. | 
THE Weakneſs therefore of this Solution being 
expoſed, others propoſe this; that the natural Place 
of the Waters is about the Earth, and therefore they 
ought to ſurround or cover it, becaule they are 
lighter z and becauſe they are hindered from poſ- 
ſeſſing their natural Place: by the Mountains and 
Hills, and the Elevation of the inland Places, that 
part of the Ocean which ſhould be where the Moun- 
tains and high Parts are, being thruſt out of it's 
natural Place, violently preſſes the Water under- 
neath it, which tho' it be in it's natural Poſture, 
yet being ſqueezed and * towards the bottom, 
| 3 by 
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by the ſuperincumbent Water, it is forced to give 
way, and finding no place to flow to, it retires to. 


Wards the Sides, and. pervades the Foundations of | 


the Mountains; where being collected, as in a Cj. 


ſtern, it is ſtill urged forwards towards the tops of 


the Mountains by the incumbent Water of the O. 
C:an, As we may obſerve in a Tankard that has 
a Pipe on the fide (reaching to the very bottom) 
made to pour Wine thro' into Glaſſes; if, I fay, 


we drop a Stone into fuch a Veſſel, whether it be 


full or half full of Liquors it will ſpout out at the 
Orifice of the Pipe. This is Scaliger's Subtility, but 


it is too groſs to paſs. For the Water is not thus 


forced towards the tops of the Mountains, ſince 


Experience ſhews us the contrary in Mines; and if 


it were ſo, the Water of all Springs would be ſalt; 
beſides, it is falſe to ſay that the Water is not 
in it's natural Place, and therefore preſſes upon the 
Water underneath, for this is aſſumed without 
Proof, and is contrary to Experience. Water dees 
not preſs upon the Parts below, unleſs it's Surface 
be of an unequal Altitude, but the Surface of the 
Ocean is ſpherical and conſequently at Reſt. More- 
over, if the Waters were moved by any Preſſure, 
it would be towards the Shores, where the Paſſage 
is more open than the ſmall Fiſſures of the Earth, 
And tho” there be great outlets at the bottom of the 
Sea, for the Water to flow through, yet ſince it is 
falt, it cannot make'freſh-water Fountains, I think 


the true Anſwer to this Argument is not far to 


fetch, if, we conſider how Water is conveyed to 
Fountains, not by any Chanel or Pipe from the bot- 
tom of the Sea, or the Root of the Mountain (by 
which means it would ſtill keep it's Saltneſs), but 
by a continual diſtilling, gleeting, and ſtraining of 


the watery Particles thro” the terreſtrial Matter, till | 


they find a Receptacle fit to collect and condenſe them 
into Drops, where being continually ſucceeded by 
| 3 rr DT on 
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others, they have recourſe to ſome Conveyance, 
and through it break forth at a Fountain. And we 
obſerve this very thing in Mines dug to a vaſt 


Depth, how that Water on every Side is continu- 


ally dropping, and collecting itſelf into ſmall Guts, 
which they call Veins of Water; and if ſeveral 
ſuch Guts or Runnels as theſe concur in one Re- 
ceptacle, they form a Fountain, as they who make 
Drains, to bring Water into Wells, very well 
know. For in moſt Draw-Wells the Water is col- 
Je&ted from the dropping of the Earth, round 
about into the bottom of the Well; and they that 
make Aqueducts dig ſmall Furrows in Gutters 
to collect the Waters, and then convey it in a 


large one to the intended Place. It it be objected, 


that many Fountains are obſerved to ſpring up a- 
mong Rocks, where it is likely the watery Par- 
ticles can ſcarce be admitted ; I anſwer, That this 
confirms our Opinion; for theſe Rocks are not 
continued to the foot of the Mountain (upon which 
ſuch Springs are found) but only cover the Sur- 
face to a ſmall Depth, and the Earth is lighter 
and leſs rocky within, or at leaſt fit to give 
Admiſſion to the Water, which, when it comes to 
the Strata of the Stones, can penetrate no farther, 
but is there impeded and collected into Drops, and 
breaks out into a Fountain among the Rocks, if it 
can find any Aperture. Moreover, the rocky 
Mountains in the Ifland of St Helena, and in moſt 
other Iſlands, are not within ſo denſe and obdurate, 
as appears from the Cinders, Aſhes, and ſulphu- 
reous Earth; which ſhews that theſe Mountains 
lome time -or other burnt or ſmoaked. And to 
this we may add, that the Fountain is not always 
in the Place where the Water breaks out, which is 
conveyed very often from a higher Place, by a Cha- 
nel under Ground, and this cauſes it to break forth 
with greater Violence, as is very often obſerved. 
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We may be further convinced of the Truth of 
theſe Things, by conſidering that Fire will tend 


downwards thro? a Continuation. of Matter, tho 
of it's own Nature, when it is free from Matter, 


it tends upwards, Thus if you put one End of a 


Bar of Iron into the Fire, 1t will penetrate thro 
the wnole, and heat the other End, tho? it be 
turned downwards. And this is ſufficient to con. 
vince any one of the Invalidity of the firſt Argy. 
ment, 


the Mountains, is, becauſe the Earth there is den- 


ſer, and full of Metals, as we find by Experience; 
but where it is not ſo obdurate, the Water glides | 


in, and therefore if there are Receptacles under the 
bottom of the Sea, we do not deny but that there 
may be ſome freſh and ſalt Water Lakes there, 
But becauſe there are few ſuch Receptacles, and 
the Earth every where is denſe and metalline, un- 
der the bottom of the Sea, it cannot conſtantly im- 


bibe Water; but when it is ſaturated it receives no 
more, and then the overplus Water diſtils towards 


the higher Places. And the Sea conſtantly chang- 
ing it's Altitude, and fluctuating backwards and 
forwards, may contribute much to elevate the Wa. 


ter; for where it is higher than ordinary, it muſt 


certainly preſs the Water into the Earth, and drive 
it to the Fountam- Heads. And ſince the Surface 


of the Ocean in every Place is conſtantly agitated, | 


and made higher and lower, not only by Storms, 


but alſo by the Tides, therefore ſuch a Preſſure as 


this muſt happen every Day. But I queſtion whe- 
cher this can do much. 


TO the third Argument we ſay, That this is 


owing to the Diſpoſition or Situation of the S!rat 


of the Earth, or of the Earth itſelf, and that it 6 


the 


JO the Secviic we anſwer, That the Reaſon 
why the Sea- Water doth not penetrate and ſink 
into the Earth towards the Center, ſo much as into 


—= wm 
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che natural of all Fluids to gather to a Head, where 
there is a Flux. I think there is no need of ſaying 
any more to this. 

BUT the fourth is not ſo eaſily anſwered, for 
we do not perceive Salt to be ſeparated from Sca- 
Water only by Percolation or Straining. Beſide, 
there are two kinds of Salt in Water (which the 
Ariſtotelians did not conſider) the one of which is 
very well named, by Chemiſts, fixed, and the 
other volatile. The fixed Salts may indeed, by 
continual ſtraining, or boiling, or diſtilling of the 
Sea- Water, be ſeparated from it; but the. vola- 
tile Salt is ſo full of Spirit, that it flies up with the 
Water, and cannot be ſeparated from ir, neither 
by frequent Diſtillations nor any other Art hither- 
to uſed. Therefore it is very difficult to ſhew how 
this volatile Spirit of Salt is ſeparated from the Sca- 
Water, in it's Paſſage from the Ocean to Fountain- 
Heads, The following Accounts will ſerve our 
Turn. 1. Tho? we have not found out the Art of 
ſeparating the volatile Spirit of Salt from Sea-Wa- 
ter, yet we cannot deny but that it may be done, 
ſince we fee it ſeparated by Nature, when it rains 
freſh Showers in the main Ocean, tho? they pro- 
ceed from Vapours exhaled from the Sea. 2. The 
Particles of ſalt Water which pervade the Fiſſures 
of the Earth, before. they come to their Fountain, 
are mixed with other freſh Water, which proceeds 
from Rain and Vapours condenſed there, whereby 
the ſmall Degree of volatile Salt that remains in 
them is rendered inſenſible. 3. It is not true that 
all Fountains are entirely deprived of Saltneſs, for 
there are ſome ſalt Springs, as we ſaid before, a- 
bout two Miles from Suez, and in ſeveral other 
Places not ſo far from the Sea, Therefore to ſe- 
parate the volatile Salt from the Water, a long 
Tranſcolation, and a gentle Evaporation is rgquir- 
td, and thus it is to be ſeparated by Art; and 


thus 
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thus alſo is Rain- Water generated and made freſh ; 
tho? ſometimes ſaltiſn Showers are obſerved to fall 
into the Sea. | 

T HE Waterof Springs therefore proceeds part. 
ly from the Sea, or ſubterraneous Water, and partly 
trom Rain and Dew that moiſtens the Earth. Bur 
the Water of Rivers proceeds, partly from Springs, 
and partly from Rain and Snow. 


PROPOSITION VI. 
Some Rivers in the middle of their Courſe, hide then. 


ſelves under Ground, and riſe up in another Place, 


as if they were new Rivers. 


THE moſt famous are: 


1. THE Niger, a River in Africa, which ſome | 
antient Coſmographers would have to proceed 
from the Nile, by a ſubterraneous Chanel, becauſe 


it overflows it's Banks at the ſame Time of the 


Year, and after the ſame manner that the Me 


does: and they could not ſhew a better Cauſe for 
it's Inundation. This River meeting with the 


Mountains of. Nubia, hideth itſelf under them, and 
emerges again on the Weſt Side of the Moun- | 


rains (c). 


2. THE Tigris in Meſopotamia, after it has 
paſſed the Lake Aretbuſa, meets with Mount Tau- 


rus, and plunges itſelf into a Grotto, and flows 
out at the other Side of the Mountain; alſo after 


(c This River hides itſelf taken for the upper Part of the 
no where under Ground that Nile) meeting with the Moun- 
we know of; tho' perhaps we tains. of Nimeamay, is ſaid to 
are not certain whether it do divide itſelf into ſeveral ſtreams, 
or no, becauſe no European has and immerge under them, and 
traced it to it's Fountain: Only to emerge again on the North 
the Zeebe, a large Branch of it, fide of the Mountains. But 
(which proceeds from the Lake I do not write this as a Cer- 
Zaire, and was ſome time ſince tainty. , 
| 1 
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ir has run thro* the Lake Toſpia it again immerges, 
and being carried under Ground about ſix German 
Miles, it breaks out again. Our modern Maps 
ſeldom exhibit ſuch Receptacles, 

3. ARISTOTLE (in Book i. Chap. xi. Meteor.) 
writes, that there were ſeveral ſuch Brooks in the 
Peloponneſus about Arcadia, ſome of which are 
mentioned by the Poets. The two following, viz. 
Lycus and £raſinus, are excellently deſcribed by 
Ovid in the following Verſes. 


So Lycus ſwallow*d by the yawning Earth, 
Takes in another Place its ſecond Birth: 
Great Eraſinus now ſeems loſt, but yields 
His riſing Waters to 1 Arcadian Fields. 


MoRrRice. 


4 THE. Alpheus, a River in Greece, is ſwal- 
lowed by the Earth, and, as the Greek Poets 
write, takes it's Courſe under both Sea and Land 
into Sicily, where it riſes, 'as they ſay, on the Sy- 
racuſian Shore, and is the ſame with the River cal- 
ld Arethuſa in Sicily (d). This they were induced to 
think, becauſe that this River, every fifth Summer, 
did caſt up the Dung of Cattle, at the ſame Time 
that the Olympic Games were celebrated in Achaia, 
when the Dung of the ſlain Victims was thrown 
Into the Alpheus, which was therefore carried with 
direct Courſe into Sicily. 

5. THE River Guadiana, between Portugal 
nd Andaluſia, (formerly called Anas) hideth itſelt 


(4) This (and alſo the former) Mountain 'Stymphalus, and run- 
ae thought to be meer Poetical ning all it's Courſe above 
fictions, ſor no ſuch Rivers are Ground, receives a great Num- 
hund to exiſt at preſent. That ber of Rivers, and afterwards 
which was anciently called A. falls into the Gulph of Caſtel 
eus is now named Carbon or di Torneſe, | | 


a, which riſes from the 
under 


— 
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under Ground, near the Town of Medelin, 20 f 
guſhes out again about eight German Miles fr [ 
] 


that Place (e). 
6. THE Brook Dan (which together with J 
makes the River Jordan) emerges ſome Miles be. 


low it's real Fountain the Lake Phyala ; for Chf 
being thrown in here is caſt up at the other ed WM 5" 
* the Orifice, or where the Fountain ſeems tg h N 

| 0 


' PLINY and others have wrote that the N Wl 9 
in ſome Places, runs under Ground ; but we know, ſev 
by Experience, that it runs it's whole Courſe 4. 3 
bove Ground. Ariſtotle alſo tells us, that the , Wi '** 
a famous River in Italy, hideth itſelf for ſom ad 
Space under Ground; but Experience ſheys the tha 
contrary. 2. 

T HE Reaſon why theſe Rivers hide themſelrs WM ed 
under the Earth and appear again, is, becauſe they WM ©" 
meet with elevated Ground which they cannot over- of 
flow, and therefore are forced to glide into the net {i and 
Grotto they meet with: or make themſelves a ſub. Mc 
terraneous Chanel, if the Earth be ſoft and eaſy to the 


penetrate. | 
THERE are alſo ſome Rivers that hide them- Mo 


ſelves under Ground, but do not appear any more; 1 
as we ſhall ſhew preſently. 1 _ 
W tic 

PROPOSITION VI. | 2 


Moſt of the ſmall Rivers, many of the nidilig i bor 
ones, and all the large ones, exonerate them/eivy d 
into the Sea, or into a Lake ; and the Place uber Part 
they diſcharge their Water is called their Mui Tir 
Some Rivers alſo have one Mouth, ſome two, ond 


(e) This River is at preſent merly) by all the Spaniard; tha 
ſaid, not to bury itſelf under have mentioned it. 
Ground (as was reported for- 


3 threty 


6 
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three, and others more, Several of the middling, and 
nail Rivers diſcharge themſelves into the great ones: 


tbe reſt either ſtagnate, or are ſwallowed up by the 
Earth. 


CONCERNING the great Rivers the thing 
5 manifeſt, as the Rhine, the Elbe, the Danube, the 
Wolga, Sc. The Danube diſcharges itſelf at five 
Mouths into the Euxine Sea; the Wolga is reckoned 
by ſome to have at leaſt ſeventy Mouths ; the Nile 
ſeven, and, when it overflows, more ( f), 

THE Reaſon why theſe great Rivers exone- 
rate themſelves into the Sea is their ſwift Courſe, 
and their Plenty of Water; and why at more 
than one Mouth is, 1. [The Situation of the Coaſt). 
a. The Shelves and Sand-Banks, which are gather- 
ed in their Mouths, and in Proceſs of Time be- 
come Iflands 3 and if there happen to be but one 
of theſe, the River is divided into two Branches, 
and is faid to have two Mouths; if more, the 
Mouths are increaſed accordingly. By this means 
the Land often gains on the Sea; and few great 
Rivers are found without ſome Iſlands before their 
Mouths. | | 

THE Ancients tell us, that the Nile formerly 
diſcharged it's Water at one Mouth only, which 
they called the Canobian Mouth. To theſe two 
Cauſes therefore a third may be added, viz. Hu- 
man Induſtry. For People often draw Canals 
from Rivers, or turn them thro? a new Chanel, in- 
to the Sea, partly to water their Fields, and 
partly for the Uſe of Navigation, and in proceſs of 
Time theſe are made larger by the Current. And 
therefore we may believe the Antients, when they 
tel] us, that all the Mouths of the Nile, except that 


oy it Canobus, were made by Human Induſtry. But 


{f) See the next Note below. 
of 
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of this more fully in the next Propoſition, where | 
we ſhall explain how it comes to paſs, that one 

River flows into the Chanel of another. 7 

THE River Wolcoff, in Muſcovy, (not Waka) 
ariſes from one Lake, and runs into another. 
RIVULE T8, or Brooks, that neither run in. 
to the Sea, nor into other Rivers, are either pe- 
culiar Rivers, or Branches of others. They that 
are the Branches of other Rivers probably ſtagnate, | 
and do not run under Ground; and the Reaſon wh 
they do not reach the Sea 1s, 1. Becauſe their Cha. 
nels lie low, and contain but little Water. 2, Be. 
cauſe they meet with rocky Ground, which hin- | 
ders their Progreſs. 3. Several of them are made 
by Art, to moiſten the Ground, and for the Uſe 
of their Water. 4. Perhaps their Mouths are 
ſtopped or obſtructed, by intervening Land, which 
is gained from the Sea, or by Shelves, which are 
increaſed to ſuch a Bulk as to ſtop their Current; 
ſo that they are forced to retreat towards their 
Fountain, or to the Place where they divaricated. 
Thus a Branch of the Rhine, which formerly ran 
into the German Ocean, at the Hyys le Britain, near 
Catwick, is now choaked up with Sand, and ſtag- ? 
nates between Catwick and Leyden. _ | 

BUT ſuch as are proper Rivers, and neither 
run into others, nor exonerate themſelves into the 
Sea, but ſpring up in one Place, and are ſwallowed 
up in another, are few in Number, and very ſmall; 
as thoſe that flow from the Mountains of Peru, li- 
dia, and Africa, are buried in the Gravel, or ſuck- 
ed up by the ſandy Soil. Alſo at Meter (a Village 
near the Arabian Gulph) there is a ſmall River 
whoſe Chanel is full of Gravel, under which the 
Water in Summer-Time hides itſelf, and glides a- 
long out of Sight. If theſe Rivers find no ſub- | 
terraneous Paſſage they run into ſmall Lakes, or 
Bogs ; but ſome of them ſpring ſo lowly, Oat 
they 
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they are exhaled into Vapours, almoſt as faſt as 
they ſpring, and thus they are dried up, and nei- 
ther make Lakes, nor run under Ground. There 
are ſeyeral of theſe in Muſcovy ; as the Conitra, the 


Salle, the Marea, the Jelecſa, and others taken 
Notice of in larger Maps. 


PROPOSITION VIII. 


70 determine whether the C Banell, in which Rivers 
flow, were originally made by Art or Nature. 


IT is probable the Chanels of thoſe Rivers, 
which are not of the ſame date with the Earth it- 
ſelf, were made by Induſtry, for theſe Reaſons : 
1. We are well aſſured that when new Fountains 
break forth, the running Water does not make it- 
ſelf a Chanel, but difluſes it's Streams over the 
adjacent Country, and therefore wants to be 
brought to a Chanel by Art. 2. Becauſe there 
are ſeveral Canals even now cut by Hand. So 
the Chineſe have cut a Canal for the Water to run 
out of the yellow River into another. There are 
ſeveral other well known Inſtances which TI omit. 
3. Becauſe ſuch Lakes and Marſhes found a- 
bout the Fountains of ſeveral Rivers, viz. of the 
Nile, the Tanias, the Wolga, &c. confirm this. For 
ſince theſe Lakes, without doubt, were made by 
the Effuſion and ſpreading of the Fountain- Water, 
the Inhabitants, to drain it from their Fields, which 
were in danger of being overflowed, made a Cha- 
nel to contain it, and carry it off. The ſame is to 
beunderſtood of Rivers, whoſe Heads are in Moun- 
tains, Sas 

THERE is a Queſtion like this; viz. Whether 
the Rivers which exonerate themſelves into others, 
have of themſelves made their way thither, or have 
been brought thither by Chanels made with hands? 

The 
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The latter is more probable for the Reaſons afore. 
ſaid. The ſame may be ſaid of ſuch Branches of / ' 
Rivers as make and encloſe Iſlands in the Tangi; | 
the Wolga, and others. So one Branch of the Ex. 
Phrates, gliding thro' the Marſhes of Chaldæa, vag | 
formerly carried that way into the Sea, but aſter. 
wards it left it's Courſe, being choaked up with MW 1 
Sand, and partly diſperſed it's Streams among the {Wl | 
innumerable Canals which were made by the Inha. 
bitants to water the Fields; and partly by a ney 
Chanel mixed it's Waters with the Tigris. And this 


ſeems to be the Caſe of other Rivers which do not : 
now reach the Sea, but ſtagnate; tho* perhaps they MI , 
might have had a Paſſage into it formerly. - 
n 
PROPOSITION IX. | I 


To explain why there are no ſalt Rivers, tho there are | 
fo many ſalt Springs, 


THE Reaſon is, becauſe Mankind have no 
occaſion for falt Water, and therefore do not col- 
lect it into Chanels, ſince they can have Salt at an 
eaſter rate. But if Chanels were made as for other 
Rivers, we ſhould have ſalt Rivulets, ſuch as are in 
Lunenburg, and Hall, under Ground. And no doubt 83 
but there are ſeveral ſuch ſubterraneous ſalt Rive 
in other Parts of the World. 00 


PROPOSITION X. 


The Chanels of Rivers the nearer they are to their Four- | 
tains, are generally ſo much the higher ; and mat? oy 
them are depreſſed gradually towards their Mouths, an. 


THO” it may ſometimes happen, that the 
Parts of the Chanel which are more remote fron al 


the Fountain, are higher than the Places that ae . 
| nearer 


Y 
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nearer it; for they are not always even throughout, 
but have here and there Hills and Vallies, as we 
may call them, interſperſed. Notwithſtanding no 
part of the Chanel 1s higher than the Fountain- 
head. 

TH E Propoſition 1s plain from the Nature of 
Water, which never flows but from a higher to a 
lower Place, and therefore every Part of the Chanel 
(eſpecially the Mouth of the River) muſt of Ne- 
ceſñty be lower than the Fountain; elſe the Water 
would flow back again to it's Source. But it is true 
alſo, that the parts of the Chanel are elevated either 
way, becauſe in many Places there are Whirlpools 
which draw the Water downwards ; beſides Shoals, 
Ridges, and Sand-banks, which increaſe the Alti- 
tude of the Chanel, and make it higher in ſome 
parts than in others nearer the Fountain ; yet the 
River flows forward from the Fountain towards it's 
Mouths, and fills the hollow Places with a greater 
Quantity of Water, ſo that their Superficies are ſtill 
higher than the Shoals, Sands, &c. which would 
otnerwiſe obſtruct it's Paſſage. And there are 
ſcarce any Rivers but what have ſuch Inequalities 
in their Chanels, eſpecially the Nile and the Wolga 
which in ſome Places are almoſt choaked up with 
dand. 

WHEN the Water of a River falls from a high 
to a low Place, if the Fall be ſteep, and if it guſhes 
down ſwiftly and with great Force, it is called the 
Cataract of the Rivers. And there are ſeveral ſuch 
Cataracts in great Rivers; eſpecially in the Nile ; 
two of which are extraordinary, where the Water 
puſhes between the Mountains with ſuch Rapidity 
and Noiſe, that the Inhabirants, within the ſound 
of them, are ſaid to be all deaf. 

THE [Wolcoff Ja ſmall River in Muſcovy, hath 
alſo two Cataratts near Ladoga, 

"VOL I. * THE 
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THE Laire alſo in Congo hath a Catara# about 
ſix German Miles from the Sea, where it wholly fall; 
from a Mountain. The Rhine hath two dangerous 
ones at Schaffhuvſen and Laufenburg, where the 


whole River falls with a dreadful Noiſe, from the | 


tops of Rocks, | 
B UT they that are ſkilled in Hydraulics obſerve, 
that if the Chanel of any River be depreſſed one 


Pace in 500, it is ſcarcely navigable, by reaſon of 


it's Rapidity; and ſince all great Rivers are navi. 
gable, it ſhews that their Chanels in no Place are 
depreſſed ſo much as one Pace in 500; except 
where there are Cataracts and Whirlpools. 


THE Depreſſion of one part of a River beloy ? 
another, is called it's Level; and the difference be. 


tween the Altitude of the Fountain-head of a River 


and it's Mouth, is called the Depth of the Level of 6 ? 
River. 4 


PROPOSITION: XL. 


To explain why Rivers are broader in one Part than | 


another. 


THE Cauſes are; 1. If the Bank, or Shore, be 
lower than ordinary. 2. If the Ground be ſoft and 
mouldering, and give way to the violent beating 


of the Waves, or to the Rapidity of the Water, 
3. If the Chanel be ſhallow or full of Shelves and 
Sands. 4. If the Water flow from a Cataract, it 
ſpreads and makes the River broader, : 


PROPOSITION XII. 


in ſome Places thas in others. 


To explain why the Chanels of Rivers are more depreſſed | 


RIVER» 
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RIVERS become ſhallow by theſe Accidents; 
I. If Sands are gathered. 2. If the River run 
broad. 3. If it run flow. 

ON the contrary they become deep, if the cur- 
rent runs ſtrong, eſpecially from a Cataract; or if 
the Chanel be narrow, or if the Bottom be ſoft and 
mouldering. | 


PROPOSITION XIII. 


J explain why ſome Rivers run with a ſwift Current 
and others ſlow : and why the ſame River (for ex- 
ample the Rhine) acquires different Degrees of Ra- 
ſidity in ſeveral Places. 


THE Cauſes are; 1. The Altitude of the 
Fountain. 2, The Declivity of the Chanel, or 
the Depreſſion of the Mouth of the River; for 
itthe Chanel be depreſſed one Pace in five hun- 
dred, the Current is fo rapid that Navigation be- 
comes dangerous (as was obſerved before); there- 
tore Rivers flow with the greateſt Rapidity where 
there are Cataracts; and thoſe Torrents are moſt 
mpetuous which fall from the higheſt and ſteepeſt 
Mountains. 3. The narrowneſs of the Chanel, 
and the abundance of Water; as where a River 
tuns between two Mountains, or Forelands. 

RIVERS famous for their ſwift Courſe are; 
the Tigris, the Indus, the Danube, the Ytiiſch in 
uberia, the Malmiſtra in Cilicia ; which laſt makes 
cha dreadful Noiſe, that it may be heard a 
Neat way off. 


PROPOSITION XIV. 


Men the Mouths of Rivers are broad and ſhallow 
and diſcharge but a ſmall quantity of Water, and 
bat. ſowly, they are eaſily topped or choaked up.] 
Y 2 FOR 
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FOR theſe Cauſes make it flow with leſs Force, 
ſo that it cannot diſgorge the Sand and Earth 
into the Sea, but lets them ſettle in it's Mouth, 
whereby it is ſoon ſtopped. . 


PROPOSITION XV. 


Few Rivers run in a direct Courſe from their Foun. 
tains to their Mouths, but turn various ways, and 
make innumerable Windings and Curvatures, 


THE Cauſe is partly owing to the Induſtry | 
of Man, and the Motion of the Water; and parc. 
ly to the Rocks that impede and divert the direct 
Courſe. | 
THE winding Rivers are; 1. The [River of 
the Amazons] in South America, which makes in- 
numerable Curvatures, ſo that it's Chanel is ac 
counted above fifteen hundred German Miles long, 
tho? it be only ſeven hundred Miles from the Four- | 
tain to the Mouth in a direct Line. | 
2. THE River Madre in Natolia is faid to 
have ſix hundred Curvatures. | 
3. THE River Tara in Siberia 1s interrupted 
by ſo many windings and turnings, that the RAV 
ſians and Siberians, when they fail on it, often cat. 
ry their Boats and their Burdens, by Land, from 
one Reach to another, ro ſave Time and La-? 
bour. 


PROPOSITION XVI 


To determine whether the Lakes that ſome Rive 
ſeem to paſs through, be made by the Rivers ben. 
ſelves, or are fed by their own proper Spring 


and increaſe the Rivers: or whether the Riv T 
that flow from them, be the ſame that flow og nir 
them, | W $ca 


* 


T HERE 
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THERE are but ſome few Rivers that paſs 
thro' ſuch Lakes; the Nubia in Africa hath five, 
the Niger four, and the Rhone has the Lake of 
Geneva, Sc. 

WE faid of theſe Lakes in the foregoing 
Chapter, that the River which runs in, muſt 
be compared with that which runs out; and if 
this be larger than the other, there are certainly 
Springs in the Bottom which feed that Lake, and 
the River : but if it be Jeſs, or of the ſame big- 
neſs, then is the Lake made and fed by the River 
which runs into it; and the Cauſe of this Lake is 
the Breadth, Depreſſion, and Concavity, of the 
Chanel; and a Lake may be thus made in any 
River, as we ſaid before. 

AND if the River which runs out, be in a 
direct Line with that which runs in, it is to be 
accounted the ſame, or a Part of the ſame River, 
tho perhaps it may be greater or even leſs, yet I 
think it is not to be doubted but that it is ſtill 
a Part of the ſame. 

YE T the Rhone enters the Lake of Geneva, 
and flows thro? it, but doth not make or feed 
it; as appears for the different Colour of the 
Water of the Lake, and of the River, (and other 
things) neither doth the Rhone make any Lakes, 
but is wholly fed by Springs and Rivulets. Tho? 
Ido not fay this is certainly true. 


PROPOSITION XVII. 


Ihe further Rivers have run from their Fountains, 
the more they increaſe in Breadih; and are broadeſt 
at their Mouths, 


THE Reaſon is; 1. Becauſe that other Rivers 
mix with them, and continually increaſe them. 2. 
becauſe the Declivity of the Chanel is not ſo 

Y 3 great 
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great near the Mouth. 3. Becauſe that Sea- Breeze; 
frequently blow the Water up into the River near the 
Mouth, but do not affect it in Places near the Foun. 
tain, 4. The Sea- Water alſo enters the Mouth of 
the River when ſuch Breezes blow, and makes it 
wider by it's violent Agitation. 

THE fewer Mouths any River hath, the 
broader they are. | 

RIVERS remarkable for their broad Mouths 
are; the great River of the Amazons in South 
America, the River of St Laurence in Canada, the 
Zaire in Africa, and the Rio de la Plata in Brajll, 


This laſt is ſaid by ſome to be forty Leagues broad | 
at the Mouth, tho? others ſay but twenty; perhaps 


the former take in the other Mouths of this River. 


They that have been in Congo relate that the Mouth 
of the Zaire is twenty eight German Miles broad. 
Such Rivers as theſe pour ſuch vaſt quantities of 
Water into the Ocean, that they take away the 
Saftneſs of the Sea near the Shore, and diſturb 
it's Motion, for twelve or ſixteen German Miles ? 


round them. 


PROPOSEZ#TION XV. 


Rivers often carry along with them Particles of varicns | 


Metals and Minerals; as alſo of Sand, and of fat | 


and oily Bodies, 


THE following Rivers are auriferous, that is, 
have Grains of Gold mixed with their Sands, 


viz. I. Some in Japan. 2. Some in the adjacent 
Iſlands to Japan. 3. A Brook called Arroe, which 
ſprings from the Foot of the Mountains of the 
Moon in Monomotapa(wherethere are Gold Mines), 


and falls into the River Magnice. 4. Some in Guinea, 
where the Negroes gather the Grains, and ſepa- 
rate them from the Sand to exchange with the 

1 Europeans, 
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Europeans, who fail thither for that Purpoſe. If the 
Particles are very ſmall they call it Gold-Duſt, 
which is the beſt, and needs but little cleanſing. 5. 
In all the Brooks about the City of Mexico, there are 
found Grains of Gold, eſpecially after Showers of 
Rain; but there are ſeldom any found but in the 
rainy Seaſons, 6. In Peru, 7. In Sumatra. 8. In 
Cuba. 9. In Hiſpaniola, and other adjacent Iſlands. 
10. In Guiana, a Province of South America. 11. 
In the Rivulets of the Caribbees, there are found 
great Lumps of Gold after Showers of Rain. The 
Inhabitants caſt Nets into the Rivers when theſe 
are out, and catch the Sand, from which they 
can eaſily ſeparate the Gold. 12. There are ſe- 
veral Rivers and Fountains in the Countries near 
the Alps in Germany, particularly in the County 
of Tyrol, from whoſe Waters they extract Gold 
and Silver, tho? there be no Grains of either Metal 
to be perceived in the Water, they lie in ſuch ſmajl 
Particles or Atoms. The Rhine alſo, and the 
Elbe has golden Clay in ſeveral Places. The 
Tagus, or Tago, a moſt celebrated River in Spain, 
was formerly famous for carrying Gold-Sands at 
the Bottom: but there are none now; nor do I 
hear of much Riches got that way out of any River 
in Europe, tho* ſome boaſt of a ſmall Rivulet in 
Heſſe, which has Gold mixed with it's Sand; but 
I have not read it in any Author of Credit. 

NO Rivers, which in like manner produce Sil- 
ver, are taken Notice of by Authors; yet it is 
not to he doubted but there are as many if not 
more of this Sort alſo; only becauſe Silver 1s not 
ſo eaſily diſcerned from the Sand, and no great 
Profit is expected to requite the Pains of extra- 
cting it, no Body has thought it worth their while 
to take Notice of it. And for this Reaſon there 
hath been no mention made of thoſe Rivers that 
carry Grains of Iron, Copper, Tin, Cc. except 
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of ſome few; tho? without doubt there are great 
Numbers of them in the World, at whoſe yr. 
prizing effects Men are amazed; and ſuperficial 
Philoſophers have here recourſe to occult Qualities, 
If we obſerve the River in High Germany which 
turns Iron into Copper (as is commonly thought), we 
admire that a Horſe-ſhoe of Iron ſhould, by hang- 


ing in it for ſome Time, be turned into one of | 
perfect Copper. But, in truth, the Iron is not 
changed into Copper (as is vulgarly ſuppoſed), but 
the Grains and Particles of Copper and Vitriol 


that are in this River, — with the Water, 


corrode the Iron, whoſe Particles being removed, 


thoſe of Copper ſucceed in their Places. 


NEITHER is there much Notice taken of 
ſuch Rivulets as are impregnated with various kinds 
of Earth, Salt, and other Foſſils, but we ſhall treat 
largely of mineral and metallic Springs, in the fol- } 


lowing Chapter. 


FROM this Mixture of different Particles pro- | 
ceeds a ſtrange Diverſity of Waters, in Rivers 


and Wells, Some Water if you boil Meat in it, 
makes it black, which is a Sign that it is impreg- 
nated with Iron; nor will Peaſe boil ſoft ſo ſoon 
in this, as in other Water that is ſomething fat 


and oily. Neither can the ſame Beer be made of 


different Waters. That Water which hath Par. 
ticles of Iron in it we call hard Water; but if it 


be mixed with fat and oily Particles, we call it ſoft 


Water. The Elbe is a ſoft Water River, as we 
may call it, which (as Experience ſhews) is owing 
to the clayey and fruitful Ground it waſhes, And 
every other variety of Water ariſes from the dif- 
ferent ſorts of Earth, thro* which the Spring or 


River is carried, whether it be clayey, rocky, or 


metallic, Sc. 
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PROPOSITION XIX. 


The Waters of moſt Rivers differ in Colour, Gravity, 
| and other Qualities. 


FOR ſome Waters are black and ſome duſky, 
ſme incline to a red Colour, and others to a 
white. 
| AND this difference is beſt obſerved when two 
Rivers meet, where we can diſcern the Water of 
each diſtinctly, after they have run ſome Paces 
in the ſame Chanel; alſo by this we may perceive 
their different Gravity, by Reaſon that one tends 
more to the Bottom of the Chanel than the other. 
THE Water of the River Ganges is accounted 
very light and wholeſome, and the Emperor of 
Guzarat, or the Great Mogul, in whatever place 
he is, takes care that this Water be carried along 
with him in Bottles, of which he alone drinketh. 
Others will have the Vile to produce the ſofteſt 
and moſt wholſome Water. Heavy Water is for 
the moſt Part impregnared with Iron or Mercury. 
TO underſtand the Nature of great Rivers we 
muſt look into the Rivulets that compoſe them 
(for the Rhine receives many mineral Rivers, and 
the Danube takes in ſuch as carry Gold, Iron, 
Vitriol, &c.) from whence their different Quali- 
ties ariſe, tho* moſt Fountains have ſomething of 
theſe in them. 


PROPOSIEITION XX. 


Some Rivers, at a ſet Time of the Year, riſe beyond 
ther Banks, and overflow the adjacent Countries. 


THE firſt and moſt celebrated among theſe is 
the Nile, which ſwells to ſuch a degree that it 1 
a 


330 The Abſolute Part 8 r. IV. 


all the Land of Egypt, except the Hills. The 
Deluge begins about the ſeventeenth of June, and 
increaſes forty Days, and decreaſes as many, ſo 
that at this Time, all the Cities, which are moſt 
of them built upon Hills: appear like fo many | 
Illands. Antiquity hath given a large Account | 
of this Inundation, becauſe in that Part of the 
Earth which was then known (before the eaſtern | 
and weſtern Parts were diſcovered) no River va 
found to be the ſame, except the Niger, which 
therefore was ſuppoſed to communicate with the 
Nile under Ground. Seneca has deſcribed the In. 
undation of the Nile the beſt of all the Antients, | 
and therefore I cannot but give it in his Words. 
THE Nile ( /ays he) is increaſed in the middle 
of Summer, from before the riſing of the little | 
Dog-Star, to beyond the Autumnal Equinox. 
Nature hath placed this moſt noble River in the 
Sight of all Mankind, and ordered it ſo, that 
it ſhould overflow Egypt ata Time when the Earth, 
being drieſt with the Summer Heat, might ſuck 1 
in more of it's Water, and ſufficiently quench ? 
it's annual Thirſt. For in that part of Eeyjt 1 
which lies towards Ethiopia there are few or no 
Showers, and thoſe that fall do not refreſh the 
Earth, which is unaccuſtomed to Rain- Water. 
Egypt builds her whole hope upon this, and 


fords it more or leſs Water, The Huſband- 
man never minds the Heavens, and the Poet 
Ovid does not jeſt when he ſays. 


aa «ea 7zx © eat ef ot . a= 


The Herbs beſeech not Jove to pour 
Himſelf upon them in a Shower. 


© If we knew where it begins to increaſe, we might 
« perhaps find out the Cauſe of it's Increaſe, But 
after it had wandered over vaſt Deſarts, on 
; made 


is fertile, or barren, according as the River af. 
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made it's way thro* Fens and Marſhes, and un- 
known Countries, it collects it's diſorderly Wa- 
ters about Philas. The Iſland of Philas being on 
« every fide rocky and rugged, is waſhed by two 
« Rivers which there come together and ſurround 
the whole Iſland. Theſe loſing their former Names, 
mix together and are called the Nile, which being 
increaſed in breadth, glides gently from thence 
« thro* Ethiopia, and the ſandy Deſarts that afford 
a Paſſage to the Commerce of the Indian Sea. 
The Cararacts afterward receive it, which fill the 
Eye with ſomething great and amazing; there the 
Mile ruſhes againſt the broken Mountains in it's 
way, and is forced in to the narrow Paſſages 
© and Hollows that are made in the hard Rocks, 
« daſhing againſt the Stones that obſtruct it's Cur- 
© rent, and overflowing ſometimes all the obſtacles 
that interrupt it. Here it's Courſe is obſtructed, 
« which makes it riſe in waves and ſurges : and 
© there it is confined between two Rocks, and frets 
and foams to be enlarged ; ſo that it's Waters, 
* which before glided gently along, being now put 
© into a violent Agitation, ruſh from one Rock 
* to another, and make it appear more like a 
© Torrent than a River. Now it looks thick, mud- 
* dy, and troubled, and half covered with Froth, 
which is not it's natural Colour, but owing to the 
Injury of the Places it lowed thro'. At length 
having freed itſelf from all Obſtacles, it falls on 
* a ſudden from a prodigious Height, and with 
* a Noiſe dreadful to the Country thereabouts; 
* which a Colony that were placed there, by the 
* Perſians, could not endure; their Ears being 
* ſo ſtunned with the continual Noife, that they 
* were forced to tranſport themſelves to more 
quiet Habitations. The incredible Boldneſs of 
the Inhabitants is reported among the Miracles 
* of this River. They get into their Boats by 
pairs 
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pairs, the one guides it, and the other throws 
out the Water, and after they have tumbled 
fome Time among the raging Waves of the 
Nile, they get into the narroweſt Chanels, and 
avoid as much as poſſible the dangerous Creek 
in the Rocks; then guiding the Boat with their 


Hands, they are carried headlong down the 


middle of the Current, by. the force of the 


whole River, and when the Spectators are in 


great Fear, and begin to lament, believing they 
are overſet and drowned by the great Weight of 
the Water, yet they are in an 1nſtant ſeen failing | 
a great way from the Place where they fell down, | 
being carried as ſwift as a Stone out of an Engine, 
Nor does the Boat in it's Fall overſet, but is 
carried ſafe into the ſmooth Water. The firſt | 


riſing of the Nile is perceived about the fore. 


mentioned Iſle of Pzilas, a little way from whence 
it is divided by a Rock (called, by the Greeks, | 
Abaton) which none ever aſcend but their Ru- 
lers: there the riſing of the River is obſerved 
and marked upon the Sides of the Rock. A 
great way below this there are two eminent 
Rocks, called, by the Inhabitants, the Yeins of 
the Nile, from which a great Force of Water 
floweth; yet not ſo much as to do any harm to 
Egypt. The Prieſts throw Offerings in at theſe | 
Mouths, and the Governours Gifts of Gold, 
while the holy Rites are performing. From this 
Place the Nile ſeems as if it had got new Strength, 
and is rolled along a narrow and deep Chanel, 
being henimed in by the Mountains on each 
Side, and hindered from enlarging it's Breadth. 
When it comes to Memphis, it is again at Li- 
berty, and wanders over the Country, dividing | 
itſelf into Rivulets, and diffuſing it's Streams 
over all Egypt, thro* innumerable Canals, made 


by Art as commodious as poſſible. Az firl it 
«ix 
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« js divided, but the Waters be ing continued, it 
« ſtagnates and appears like a large troubled Sea. 
The Breadth of the Country, thro* which it is 
extended, breaks the Violence of it's Current, 
being no leſs than the whole Land of Egypt. 
As muchas the Nile increaſes, ſo much do their 
Hopes for that Year; and the Huſbandman is 
© not deceived who compures his product by the 
« Meaſure of the River. It brings troubled Wa- 
ter and Mud upon the ſandy and dry Soil, and 
© leaves it's Dregs and Filth upon the Ground 
© that is moſt chapped with Drought, and what- 
© ever clammy Fatneſs jt brings along with it, 
is ſprinkled upon the drieſt Places; ſo that it 
* manures the Ground two ways, by watering it, 
and covering it with Mud; but the Places it doth 
* not reach are bare and unfruitful, If it increaſe 
* above ſuch a height it does not ſo well. The 
Nature of this River is alſo wonderful; for when 
* other ſmall Rivers waſte and waſh out the Fat- 
* neſs of the Earth, the Nile, by how much it ex- 
* cels others in Greatneſs, is ſo far from waſting 
* and eating out any Thing, that it rather adds 
© new Vigour to the pining Ground, and at leaſt 
puts it into a better Temper, by ſaturating 
the ſandy Places with Slime and Mud; ſo that 
* Egypt does not only owe the Fertility of it's 
Soil to the Nile, but even alſo the Soil itſelf. 
When it overflows the Fields, it makes a plea- 
* ſant appearance, for the Plains and Vallies lie 
hid under the Water, and the Towns, appearing 
* like Iſlands, are only to be ſeen; and they have 
* no Commerce one with another in the inland 
Places but by Boats; the leſs alſo the People 
* ſee of their Lands, the more they rejoice. When 
the Nile is confined within it's Banks, it is poured 
into the Sea thro? ſeven Mouths, and every one 
© of them hath the appearance of a Sea, beſides 
„ ſeveral 
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© ſeveral other ſmall Branches and Canals that are 
cut from one Shore to another. Moreover it 
breeds living Creatures, equal in Bulk and 
* Noxiouſneſs to any at Sea, from whence one may 
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judge of it's greatneſs, by it's affording Room 


co play in, and Suſtenance ſufficient for ſuch | 


vaſt Animals. Babillus, the beſt of Men, and 
{ſkilled in all kinds of Learning, relates, that 


when he went Governour into Egypt he ſaw | 


at the Heracleotic Mouth of the Vile (which is 
the greateſt) a Company of Dolphins coming 
from the Sea, that were met by a Troop of 
Crocodiles from the River, as it were to giye 


one another Battle. The Dolphins, tho? they 
are harmleſs Animals, and do not bite, yet 
they were too powerful for the Crocodiles, | 
whoſe Backs are hard and impenetrable even | 
to the Teeth of larger Animals than themſelves, | 
but their Bellies and lower Parts are ſoft and 
tender; into theſe the Dolphins, ſwimming un- 


der Water, thruſt their long Spikes, or prickly 


Fins, which they carry upon their Backs, and 
wounded them ſo that they let out their Bowels, 
by which ſeveral of them being killed, the ret | 
turned their Tails and fled. They are Crea- 
tures that fly from the bold, and purſue the timo- ? 


rous; nor do the Inhabitants of Tentyra over- 


come them ſo much by their natural or ſupe- 


rior Valour, as by their Raſhneſs and Contempt 
of them; for they follow them of their own 
Accord, and drive them into the Snares of Nets 


that are ſpread for them; tho' a great many of 
them, that have not Courage enough to purſue ! 
like the reſt, are deſtroyed. Theophraſius relates, 


that the Nile once brought down Sea- Water; 


and it is certain that when Cleopatra reigned it 


did not riſe for two Years, viz in the eleventh 


and twelfth Years of her Reign; which they lay 
« portended 
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« portended bad Fortune to two great Perſons, 
« viz, to Antony and Cleopatra, who ſoon after 
« Joſt their Empires. Callmachus relates, that the 
« Nile in former Ages did not overflow for nine 
« Years. 
« NOW Icome to enquire into the Cauſe of 
the Nilze's overflowing in Summer, and I ſhall 
« firſt begin with the Opinions of the Antients. 
Anaxagoras was of Opinion, that the melted 
« Snow 1s poured down, from the Mountains of 
Ethiopia into the Nile, and makes it overflow; 
and all the Antients believed this to be the 
« Cauſe z /AEſchylus, Sopbocles, and Euripides, have 
taught the ſame. But this is evidently falſe 
© for ſeveral Reaſons: Firſt Ethiopia is the 
© hotteſt Country upon Earth, as appears from 
© the tawny or Sun-burnt Colour of the Inhabi- 
© tants, and the Troglodytes who build their Houſes 
* under Ground: the Rocks alſo are as hot as 
Fire, not only at Noon but even at the cloſe 
* of the Day ; the Duſt under foot is ſo hot that 
Men cannot walk upon it; Silver is unſoldered; 
the Joints of Images are disjoined, and what- 
* ever is laid on them for Ornament aaſſolves or 
© is peeled off; the South Wind, which blows 
from theſe Places, is immoderately hot, and 
© thoſe Creatures, as Serpents, Sc. that elſewhere 
© uſe to hide themſelves in the Winter, never 
withdraw there, but are found in the open Field 
all the Lear. There is no Snow nor heavy 
Rain falls at Alexandria, which is a great way 
removed from theſe immoderate Heats. How 
therefore ſhould a Country ſubject to ſo much 
© Heat, be covered with Snow all the Winter? 
* Some Mountains indeed may have Snow on them 
there, but no more than the Ridges of Thracia 
© or Caucaſus ; and the Rivers that flow from theſe 
* laſt, ſwell in the Spring, and the beginning of 
Mw Summer, 
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Summer, and are leſs again in Winter; becauſe 
that in the Spring the Snow is waſhed down 
* by the Rain, and if any is left it is melted þ 
the firſt Heat of the Sun. Neither the Rhin- 
Rhone, Iſter, nor Cayſter, are ſubject to this; they 
only are out a little in Summer, tho' the Snoys 
are very deep on the northern Mountains. The 
Phaſis and the Boryſtbenes would alſo riſe at that 
time, if the Snow could produce great River 
againſt Summer. Moreover, if this were the 
Cauſe of the Increaſe of the Nile, it would floy 
moſt at the beginning of Summer; for then 
the Snow, being large and entire, is melted in 
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dure four Months, and is then always the ſame. 
If we may believe Thales, the anniverſary North 


VWinds«s reſiſt the Deſcent of the Nile, and hinder | 
© it's Courſe, by driving the Sea in at the Mouths | 


© of it's Chanels, ſo that being repulſed it runs 


back upon itſelf; and is not increaſed, but be. 
< cauſe it cannot find a Paſſage, it overflows and | 


breaks out in every Place where it can make 


it's Way. Eutbymenes, of Marſeilles, ſides | 
< with him, and gives this Teſtimony : I have 
« ſailed, ſays he, in the Atlantic Sea; whence the | 
© Nile flows larger as long as the anniverſary | 
North Winds blow, becauſe that then the Sea, 
< being urged by the Winds, repleniſh it's Stream; 
but when they ceaſe, the Sea grows calm, 
and the Nile returns with leſs Force. Beſides, | 
the Sea-Water is alſo ſweet, and the Monſters! 
in it reſemble thoſe of the Nile. But where. 
« fore then, (ſay I) if theſe Winds make the Ni 
< ſwell, doth it riſe before they begin to blow, 
and continue after they are over? alſo why} 
« doth it not grow greater when they blow ſtrong-· 
er? for it is not increaſed or leſſened, when 
* they blow more or leſs, which it ſhould be, « | 
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greater Quantities, But the Nile is in it's Gran. | 
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it depended upon their Force. Moreover, theſe 
« Winds blow againſt the Shores of Egypt, and 
« the Nile deſcends the contrary Way againſt them, 
« but why ſhould ic not flow from whence they 
blow, if it hath it's Origin from them? Beſides, 
it would flow from the Sea pure and green, 
not troubled and muddy as it doth now, Add 
to this, that innumerable Witneſſes contradict 
this Teſtimony, and tho* Men might lie ſafely 
« and put any Fables upon us, as long as the 
« Coaſts were unknown; but now the foreign 
« Coaſts are frequented by Merchant-Ships, yet 
none of them mention the green Colour of the 
« Nile, or that the Sea hath any other Taſte than 
© uſual z which is alſo diſagreeable to Nature, for 
« the Sun evaporates the lighteſt and freſheſt 
Particles. Beſides, why doth it not increaſe in 
Winter, when the Sea is ſometimes raiſed with 
greater Winds than theſe annual ones, which 
© are commonly moderate; and further, if it pro- 
ceeded from the Atlantic Sea it would cover 
Egypt at once, and not by Degrees as it does. 
© Oenopides of Chios ſays, that in Winter the Heat 
is kept under Ground, and therefore ens and 
Caverns are then hot, and Fountain- Water is 
* warm alſo, that the Veins of the Earth are dried 
* up by the internal Heat; but in other Countries 
* the Rivers are repleniſhed with Rain: only the 
Me, which is not ſupplied with Rain, is leſſened 
ein Winter, and increaſes in Summer, when the 
interior Parts of the Earth are cold, and the 
Fountains are freſh and cool. But if this were 
true, all the Fountains would increaſe, and run 
over in Summer. Beſides, the ſubterraneous 
Heat is not greater in Winter, tho? Water, Caves, 
gand Wells, are then warm, becauſe they do not 
admit the external cold Air; ſo that they are not 


dabſolutely hot, but only exclude the cold: for 
Y OL. I. — this 
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SECT. IV. 
this Reaſon they are cold in Summer, becauſe 
the hot Air is kept from them. Diogenes Apollo. 
niates lays, that as the Sun draws Moiſture to tt, 
ſo the dry and parched Earth draws it from the 
Sea and other Waters; for it is impoſſible that 
one Part of the Earth ſhould be dry, when ano. 
ther is moiſt, becauſe it is all over perforated and 
full of Intercourſes, thro* which the dry Places 
draw Moiſture from the wer, otherwiſe they | 


would long ſince have been burnt up. For this 


Reaſon, the Sun draws the Waters to it, and the | 
meridian Places that have molt need of it; alſo 
where the Earth is moſt dried, it draws moſt 
Moiſture to it. As in Lamps, the Oil runs to. 
wards the Place where it is conſumed, ſo the Wa. 
ter runs towards that Place where the Earth i | 
parched up with Heat. From whence therefore | 
ſhould it come but from the cold northern Parts: 
Does not the Propontis for this Reaſon conſtantly 
flow into the lower Seas, not as others do by a 1 
Flux and Reflux, but by a conſtant and rapid 
Courle towards the fame Point? And unleſs by 
theſe Intercourſes, Places that wanted were re- 
pleniſhed from thoſe that abounded, the Earth 
would be ſoon dried to Duſt, or laid under Wa- 
ter. I would willingly aſk Diogenes, why, ſince 
the Sea and all Rivers meet together, they ate 
not larger in all Countries in the Summer? The! 
Sun ſcorches Egypt more than other Countries, 
and therefore the Nile increaſes more: and in 
other Parts of the Earth there is alſo ſome in- 
creaſe of the Rivers. But I aſk him, why then 
is there any Part of the Earth without Moiſture, 
fince the hotter it is in any Place the more Moi 
ſture it draws from other Countries ? And laſtly, 
why is the Nile ſo ſweet, if it receives it's Water 
from the Sea? For no Water is ſo ſweet as the 
Water of the Nile. 
FROM 


Q tions, Vol. 5. Pag. 10, 11. 
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FROM this Paſſage of Seneca we gather 
the Opinions of the Antients (eſpecially of the 
Greck Philoſophers) about the Cauſe of the In- 
undation of the Nile, But none of them are true, 
becauſe in thoſe times no Body had travelled our 
of Europe, ſo far as the Springs of the Nile, or 
had viſited the Nations that border on them, which 
are very remote from Egypt, But the Matter 
is now well ſearched into, and the true Cauſe . 
is found out, iince the Portugueſe, and alſo the 
Engliſh and Dutch, trade with the Nations that 
border upon theſe Springs, in the Kingdoms of 
Congo, Angola, Sofala, Mozambique, Sc. (g). F 2 
| ele 


(s) Since we ſeem to have a 
better Account of the Nie than 
our Author had in his Time, it 
will not be amiſs to tranſcribe a 
New Deſcription of it from Mr 
Salmon's Preſent State of all Na- 


and the other tothe Weſt, fall 
into the Mediterranean ; the 
two Mouths being about a 
Hundred Miles aſunder. As 
for any other Branches of this 
River our Modern Travellers 
take no Notice of them, and 
probably thoſe that have been 
mentioned by antient Writers 
were only Canals cut from one 
of theſe, particularly the Canal 
which was made to convey the 
Water from the River to Alex- 
andria ſeems in our Maps to be 
laid out for one: However cer- 
tain it is, that there are no o- 
ther Branches navigable atthis 
Day than thoſe of Damietta, 
and Roſſetto. While the River 
is contained withinthe Bounds 
of the ordinary Chanel, I do 
not find it is broader at O/4 
Cairo than the Thames at Lon- 
don, and in the dryeſt Seaſan 
of theYearisfordable in many 
Places. In the upper Parts of 
the Stream there are ſeven 


The River Nz/e, or Abancs, 
* which in the Aline Lan- 
guage ſignifies the Father of 
* Rivers, hath it's Sources as is 
* generally held, in 11 or 12 
© Degr. of northern Latitude in 
the Empire of Aby//ima : but 
whether the PortugueſeJeluits, 
das is pretended, or any other 
© Perſons, have diſcovered the 
* very Fountains it iſſues from, 
is very much queſtioned. I 
perceive, the Country where 
' 1triſes, as ſome of the Natives 
relate, is covered with vaſt 
* impenetrable Woods. This 
* River runs a Courſe of about 
* Fifteen hundred Miles from 
South to North for the moſt 
* Part, and a little below Cairo, 


, . .O-2a 6 2 


* dividing itſelf into two Bran- Catara#s, where the Water 
ches, oneinclining to the Eaſt falls in ſheets froma very great 
| Z 2 « Height, 
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theſe we underſtand that the Fountains of the 
Nile are in the great Lake Zaire, ſituated in the 
Foreland of Africa, in the middle between the 
eaſtern and weſtern Shore, as was ſaid in the for. 
mer Chapter, Near to this Lake are ſeveral 
Ridges of Mountains, particularly thoſe called the 
Mountains of the Mcon, and of Seth, between which 
the Lake lieth as in a Valley among the Moun- 
tains, And becauſe theſe Places lie on the South 
Side of the Equator, the Motion of the Sun re. 
quires that it ſhould be Winter with them when 
it is Summer with us; but by Reaſon of their 
ſmall Diſtance from the Equator, they have little 
or no cold Weather, but Rain (inſtead of Snoy) 
for two Hours before and after Noon, every 
Day, in the Kingdom of Congo. And the | 
Clouds (ſcarcely ever permitting them to ſee the | 
Sun) ſeem to cover the Tops of the Mountains, ! 
and pour down continual Showers of Rain upon | 
thoſe mountainous Places; which flow from thence | 
like Torrents, and have their Confluence in the 
Lake Zaire; from whence they are diſcharged } 
into the Chanel of the Nile, Coanza, Zaire, and 
other Rivers, which have their Riſe from this 
Lake; but they do not overflow ſo much (tho 
the Zaire makes an Inundation every Year in the 
ſame manner) as the Nile, becauſe their Chanel: ! 
are deeper, and after a ſhort Courſe they exone- 
rate themſelves into the Sea; yet all of them in- 
creaſe at the ſame time, and diſgorge a vaſt | 
quantity of Water into the Ocean. Therefore it 
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Height, cauſing a prodigious 
Noiſe, but thro' Lower Eg yp? 
it ſlides along with a very 
gentle Stream, and Paſſengers 
are ſeldom ſurprized by Tem- 
« peſts on it. Tis obſerved, 
© the Water 1s very thick and 
© muddy, eſpecially when it is 


ſwelled by thoſe heavy Rains 
which conſtantly fall within 
the Tropics in the beginning 
of the Summer; and thele 
are the Occaſion of it's over- 
flowing the low Lands of } 
Egypt annually.” 
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appears that the Inundation of the Nile is cauſed by 
the vaſt quantities of Water it receives from thele 
continual Rains; but the Cauſe of theſe Rains is 
unknown, tho? it be likely they proceed from the 
fame that generates Rain and Snow with us in 
Winter, which make Inundations not only in the 
Nile but in our Rivers, when they fall in a greater 
quantity than ordinary, as every one knows from 
his own Obſervations. ' 

THE Time when the Nile begins to overflow, 
and alſo when it ends, agrees with this Caule ; 
for the Winter, or rainy Seaſon, in Congo and the 
mountainous Places, begins in our Spring, about 
the middle of March or April (which is the Time 
of Autumn to them, viz. from May the Twenty 
firſt to Fune the Twenty firſt) but is not ſo ve- 
hement as in May, June, and July: in Auguſt and 
September it is alſo moderate, and ends in the mid- 
dle of September. The riſing of the Nile, as was 
ſaid before, begins about the ſeventeenth of June 
in this Age. But Herodotus teſtifies that the Nile, in 
his Time, was a hundred Days in riſing, and 
| 23 many in falling; therefore it began to increaſe 
lome Weeks ſooner, viz. about the firſt of Zune, 
or in May, and before that it muſt have rained 
ſome Time upon the Mountains, bordering upon 
the Lake, that is, from March to May or June. 
But the Reaſon why it begins to overflow not lo 
loon now as formerly (viz. in the Time of Hero- 
lus, when it ſeems to have begun in April) is 
becauſe the Nile, by bringing down Mud and ter- 
reſtrial Matter, hath made the Ground, which it o- 
verflows, higher, and therefore the Chanel is lower 
and deeper (as well by this as by being ſcoured 
by the rapid Current) and contains more Water 
an formerly, which is the Reaſon that it doth 
not ſo ſoon overflow it's Banks. And no doubt 
but the Nile, in a great many Ages, may not 

| " 2 overflow 
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overflow it's Banks at all; for, by a continual 
waſhing down of the Earth, the Country is raiſed 


and the Banks and Shores grow higher, and in 


Time may make a Chanel big enough to con- 
tain all the Water of the River when it is at it's 
Height. 

BUT we have ſaid too much of the Nile, and 
more than we intended. | 

THE ſecond of theſe Rivers, that overflow 
the adjacent Countries at a certain Time of the 
Year, is the Niger, a River in Africa, of no leſs 
Courſe that the Nile, tho? not ſo famous. It over. 


flows at the ſame Time that the Nile does. Ly 
Africanus ſays, it begins to riſe on the fifteenth | 
of June, and increaſes forty Days, and decreaſes 


as many. When it is at the Height, People may 


fail in Boats all over Negroland, tho? not without 


great Danger. 


THE third River that overflows is the Zair: | 
in Congo, as was ſaid before; and to this may be 


referred other Rivers in the ſame Country. 


THE fourth overflowing River, is the Rio d“ 
la Plata in Braſil, which waters the adjacent Fields } 
at the ſame Time with the Nile, as Maffeus ob- 


ſerves. 
T HE fifth is the Ganges. 


THE fixth is the River Indus. Theſe two laſt | 


pour out their Waters upon the Earth in the rainy 
Seaſon, viz. in June, July, and Auguſt, when the 


Inhabitants gather the Water into Ponds, and pre- 
ſerve it, that they may be ſupplied at other Times 
of the Year, when there is almoſt no Rain. This 


Inundation makes the Land very fruitful. 


THE ſeventh includes a great many, viz, four 


or five that flow from about the Lake Caamay in 


moderate large Chanels, and exonerate themſelves 


into the Bay of Bengal, flowing thro* Pegu, Siam, 


and other Places. That River which waters thc 


Royal 
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Royal City of Siam is called Menam, and over- 
flows in September, October, and November, at 
which Time the Fields and Streets in the City 
are all covered with Water, ſo that the Peopic are 
forced to make uſe of Boats to ſaii from one Houſe 
to another, This alſo cauſes an exceeding Fer- 
tility. 

THE eighth is the River [ Mecon] in Cambodia, 
which overflows in Summer; but is not right placed 
in Maps. 

THE ninth is the River [ Paraguay, which is a 
Part of the Rio de la Plata] and overflows at the 
ſame Time with it, and the Nee. 

THE tenth includes thoſe in Cormandet in In- 
dia, which overflow in the rainy Months, and 
are fed by the Rain that is poured from mount 
Gate. 

THE. eleventh is the Euphrates, which over- 
flows Mej/opotamia on ſome particular Days of the 
Year, | 

THE twelfth is the River Sus, or Agus, in St/a ; 
. which overflows in Winter. 

do not remember to have read of any other 
Rivers, beſides thele, that overflow annually ar a 
ſtated Period, tho? there are ſeveral that do it molt 
Years, as the Oby, the | Hoambo] or Yell Kivr 
in China, Sc. | 

THERE are many Rivers that overflow with- 
out keeping a ſet Time, and indeed ſcarce any 
of the larger Sort but what break over the Banks, 
at one Time or other, as the Elbe, the Ryine, the 
Weſer, Sc. And if it were not for the Depth and 
Capacity of the Chanel, all great Rivers would 
annually overflow; for moſt of them are vaſtly in- 
creaſed in the Spring. And it may fo happen, 
that a River which did not uſe to overflow may 
begin to do it yearly, if any Part of the Chanel be 
raiſed higher by Sands, or otherwiſe, ſo as almoſt 
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to equal the Height of the Banks. But to pre- 
vent this, Men commonly raiſe the Banks in pro- 
portion. 

THE ſole Cauſe of theſe Deluges is the great 
quantity of Water which in ſome Places is drain. 
ed from the melted Snow, and in moſt others. 
proceeds from frequent Rains and violent Showers, | 
Yer it is to be admired why the Indus and the 
Ganges ſhould not overflow at the ſame Time that 
the neighbouring Rivers do, which proceed from 
the Lake Chaamay ; tho it may be thought per. 
haps that this difference of Time, is partly owing to 
the anniverſary Rains in the adjacent Places, and 
partly to the Mountains that ſurround the Sources | 
or Spring-Heads, as we ſaid of the Nile; but to 
avoid Prolixity, we ſhall forbear examining every 
Particular. The River [ Aiſne] near Paris, in 
France, ſometimes ſwells ſo much, without any | 
more Rain than ordinary, as to overflow the 
Suburbs of St: Marcellus, and do a great deal of 
Damage. 

THE Reaſon why almoſt all theſe Deluges 
make the Fields fertile, 1s becauſe the Water that 
overflows them is either melted Snow or Rain, 
which being light and ſpirituous, and containing 
ſulphureous Matter mixed with it in the Air, is 
more prevalent to make the Ground fruitful, and 
alſo more wholeſome than mineral Water; and 
that Rain-Water contains ſuch Sulphur and Spirit, 
appears, r. From the Worms that are bred in it. 
2. From it's quick Putrefaction. 3. From the 
chemical Diſtillation of it. Yet there are ſome 
Rivers that do not make the Land fruitful by their 
Inundation but rather barren, as the Loire in France; 
whilſt the Seyne, with it's fat and ſoft Waters, 
makes the Land fertile. | L 

: PRO. 
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PROPOSITION XXI. 
To explain how Springs break out of the Earth. 


WE have ſhewed in the fourth Propoſition, 
whence the Water proceeds that flows out at 
Fountains 3 we now come to enquire how the 
Collections of Waters are made to ſpring out of 
the Earth, which one would think could not be 
done without a violent Perforation of the Ground. 
But there are various Cauſes that make way for 
a Spring: 1. If there bea Cavity, or Receptacle, 
in any Place, the Water, of it's own Nature, and 
without any other Cauſe, will diſtil and drain 
into it, and, in proceſs of Time, by conſtantly 
pervading the Crannies and Paſſages, will make 
them larger, 'till at laſt the Cavity be full, and 
overflow into a Rivulet; and the ſame may hap- 
pen if there is no Receptacle, if the Spring be up- 
on the Side of a Mountain, or even upon the Top 
of it, For this Cauſe there are ſeveral Springs 
found in Woods, and ſhady Places, where the 
Rain- Water moiſtens the Earth; and becauſe it is 
not ſo ſoon evaporated by the Heat of the Sun, or 
a free Air, it draws to it by degrees the ſecret 
Water of a future Fountain. 2. The Spirits that 
are mixed with the Waters yet in the Earth, and the 
Rarefaction of them whereby they take up a larger 
Space, often remove the Earth, and make way 
for Fountains z for Water is more ſpirituous while 
it is hid under Ground: ſubterraneous Fires allo 
contribute much to it's Rarefaction. 3. Foun- 
tains are brought to Light by Showers of Rain, 
which pervade the Pores of the Earth, and en- 
large them, and by mixing with the ſubterra- 
neous Water, draws it to a Head, by a mutual 
Coherence or Attraction. 4. Sometimes Foun- 
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tains are opened by Earthquakes; as the River 
Ladon which run formerly between Helis and 
Megalopolis was diſcloſed by an Earthquake. 6. 
Sometimes they are diſcovered, by chance, as the 
Ground is digging. 6. Several have been diſco. 
vered by Animals rooting up the Earth with 


their Snouts, Thus the firſt of the Salt-Springs in 


Lunenburg was diſcovered by a Hog's rooting up 


the Ground, and making a Gutter, into which 


the Water ſpouted up, and filled it, and he (ac. 
cording to the nature of them) laid himſelf dowa 


in the Water; when he had got up again, and 
the Sun had ſufficiently dried his Back, ſome bo- 


dy diſcovered a certain whiteneſs upon him, 
which, being more narrowly obſerved, they found 


to be white Salt; then they ſought for the Place 
where he had laid down, and found it to be a2 
Spring, producing Salt; which made them begin 
to ſeek for more, and they ſoon diſcovered ſeveral | 


others. From this the Town acquired all it's 


Riches and Splendor, and to this very Day there 


is kept in the Stadt-houſe of Lunenburg the ſame 


Hog quartered and ſmoaked hanging upon a Beam, 


whoſe Parts are grown ſo thin, by length of Time, 
that they ſeem to be only Pieces of Leather. 


PROPOSITION XXII. 


A Place being given in the Earth, to know if a Foun- 
| tain or Well may be made in it. 


_ YITRUVIUS in his Architecture (Book viii. | 
cap. 1.) learnedly afſigns the Marks hy which we 
may know this, from whom Pliny and Palladio 


have borrowed what they wrote upon this Subject. 


Beſonus hath added to it in his Book publiſhed the 


ſame Year 1569, We ſhall here give Vitruvnss 
own Words, 


3 | « IF 
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IF (fays he) your Fountains do not flow, you 
© are to ſeek out their ſubterraneous Feeders, and 
collect their Waters together, which are thus to 
« be found. A little before Sun-riſing, lie with 
« your Face cloſe to the Earth, in thoſe Places where 
the Water is ſought for, and ſupporting your Face 
vith your Chin upon the Ground, look round the 
Country; for by this means the Sight, being no 
« higher than it ought to be, will not miſtake, but 
ſce as much of the Country as is upon the ſame 
level; then where you obſerve the Vapours to 
« vibrate backwards and forwards, and to riſe up 
into the Air, there you may dig; for this Sign is 
never obſerved in a dry Place. Moreover, they 
that ſearch after Water, ought to conſider the 
Soil, for there are different Sorts of Water in 
different Soils. In chalky Ground the Water is 
* ſmall and weak, of no great Depth; and not of 
© the ſweeteſt Taſte; in looſe gravelly Ground it 
eis alſo weak, and if it be drawn from a great 
Way under Ground, it is muddy and bitter; in 
© black Ground, there are found ſeveral ſmall 
Drains and Runnels, the Water of which, being 
collected into Ponds, made in firm and ſolid 
* Ground, has an excellent Taſte; in ſandy Ground, 
gor among Grit, there is moderate Water, but no 
* Veins of it found, yet what there is in it is very 
good]; in hard gravelly Ground, mixed with Par- 
* ticles of Coal, you are ſure to find excellent, 
* well taſted, Water; in red ſtony Ground there is 
plenty of good Water, if it do not fink into 
the Interſtices and waſte away the Stones; at the 
roots of Mountains, and among Flint Stones, 
* there 1s the coldeſt and moſt wholſome Water, 
* and the greateſt Plenty of it; but Springs that 
are found in low champain Ground, are ſalt, 
* heavy, warm, and unwholeſome ; unleſs the 
come in ſubterraneous Paſſages from the Moun- 


b tains, 
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tains, and break out in a part of the Plain 
that is well ſhaded with Trees, for then they 
excel the Mountain Springs in ſweetneſs. There 
are ſeveral other Signs to find Water by, beſides 
thoſe already mentioned; as if there be found 


growing in any Place, ſlender Bull-ruſhes, wild 


Willows, Alder Trees, Agnus caſtus, Reeds, Ivy, 
or the like, which cannot grow or be nouriſhed 
without moiſture (tho' theſe alſo uſe to ſpring | 
up in Ditches, into which the Rain-Water is 
drained from the adjacent Fields in Winter, and } 
is there preſerved longer than ordinary, but you | 
muſt not truſt to ſuch Places) only in thoſe 
Countries or Places which have no Ditches, and 
where theſe Signs appear growing naturally, | 
Water may be ſought for. And in thoſe Coun. 1 
tries where there are no ſuch Signs; to find the 
Water, let there be dug a Place about three 
Foot broad every way, and no leſs than five 
Foot deep, and let there be placed in it, about 
Sun-ſet, a braſs or pewter Diſh or Baſon (which 


is at hand) upſide downwards, beſmeared all o- 


ver on the inſide with Oil; let alſo the top of 
the Place be covered with Leaves or Reeds 
caſt upon the Earth; the next Day let it be o- 


pened, and if there be Drops, or a Sweating, 


in the Veſſel, there is certainly Water there. 
Alſo it there be put in the ſame Place a Veſſel 
made of Chalk not boiled, the Veſſel will be dil- 
ſolved, or at leaſt very moiſt if there be Water 
there; if a Fleece of Wool be placed there 
over Night, and if the next Morning Water 
may be wrung out of it, it is a Sign that there 
is plenty of Water in that Place. If a trimmed 
Lamp, full of Oil and kindled, be put cover- 
ed into that Place, and the Oil is not ſpent the 
next Day, but ſome Relicks both of the Oil and 


the Wick ſomething moiſt is lefr, it ſhews that 


6 there 
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there is Water there; becauſe all Heat draws 
« moiſture to it. If a Fire be made there, and the 
« Earth be throughly warmed and burnt, and a 
« Cloud of Vapours ariſe, that Place affords Wa- 
© ter. When theſe Things are tried, and the fore- 
mentioned Signs appear, a Well may be ſunk 
there, and as ſoon as Water is found, Chanels 
may be dug round about to bring it to a Head. 
But theſe are to be ſought for chiefly in Moun— 
« tains and northern Countries, where the Water 
is more pleaſant, wholeſome, and plentiful ; for 
they are turned from the Courſe of the Sun, and 
are frequently covered with Woods and Trees, 
and the Mountains themſelves afford cool Shades, 
ſo that the direct Rays of the Sun do not reach 
© the Earth to draw out it's moiſture. The Val- 
© lies between the Mountains alſo receive a greater 
« ſhare of the Showers, and the Snow is longer pre- 
© ſerved under the ſhade of Woods and Mountains; 
* which being melted, pervades the Pores and Veins 
of the Earth, and is carried to the very Roots 
of the Mountains; where it feeds ſome Fountain 
© or other with Water. But, on the contrary, in 
plain champain Countries, they have ſeldom 
© plenty of Water, and if they have, their Springs 
© cannot be ſweet, becauſe the vehement Heat of 
* the Sun, being uninterrupted by any Shade, ſucks 
* up the moiſture; and if there be any fine, light, 
and wholeſome, Water above Ground it is eva- 
* porated by the Heat of the Air, and the hard, 
heavy, and unwholeſome Particles are only left 
in theſe Fountains.” | 

BUT at this Day, without regarding any Signs, 
they dig up the Ground ſometimes to great Depth, 
where there are, for the moſt part, found Veins of 


Water, or Spring-heads, or Receptacles of Water, 
or ſubterraneous Rivers, 


OTHERS 
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OTHERS luperſtitiouſly take the Branch cf 


a Hazle-Tree, cut down at certain Aſpects of the 


Planets, and pretend to know thereby where Wa. 


ter lies concealed. 


To make a Well or Fountain in a given Place, if it le | 


PROPOSITION XXIII. 


Poſſible, 


LET us again uſe the Words of Vitruvius, 


becauſe he was a Perſon well verſed in theſe Af. 
fairs; and I myſelf never practiſed any ſuch Buſi- 


nels. 
RE AS ON (fays he in Chapter vii.) muſt not 
be deſpiſed in digging of Wells; and the na-. 
ture of Things is to be diligently ſearched into, 
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becauſe the Earth hath ſeveral Sorts of Matter 


in it, and is (as all other Things are) compo- 


ſed of four Principles, of which the Earthy Part 
itſelf is one; and Moiſture, from whence Foun- 
tains proceed, is another: alſo Fire and Heat, 
from whence proceed Sulphur, Alum, and 
Bitumen, and the thick Spirits of Air, which 


pervading the Pores, Interſtices, and Fiſſures 
of the Earth, gather to the Place where the Well 
is ſunk, and ſend the natural Vapour they bring 


along with them into the Noſtrils, and ſtop the 


Motion of the animal Spirits, ſo that unleſs 


they can quickly get out they immediately 
periſh, But to prevent this, they ſhould let 


down a lighted Candle, which if it continue 


burning, there is no danger in going down ; 
but if it be put out, by the ſtrength of the 


« Vapour, then they muſt dig in other Places 
near this Shaft, and make Tubes (that the Earth 


may have Noſtrils as it were) to diſcharge the 


noxious Vapours out of it's Bowels. When theſe 
are 


cu Af. 16. of Univerſal Geography. 351 
« are finiſhed, and you are come to Water, let 
« the Well be built round within, but not ſo as to 
« ſtop the Veins from running; but if the Earth 
« be hard, and the Veins not quite at the Bottom, 
then muſt Plaiſter-work be made to receive the 
« Water from the Ledges and upper Places, To 
make your Plaiſter durable, let the fineſt and 
« hardeſt Sand be got, and a certain Weight of 
Flint broken to powder; mix the Sand with the 
« beſt quick Lime, two Parts of the one to five of 
« the other, and add to this the Cement or Powder ; 
« with which plaiſter the Sides of the Well to the 
r intended Depth, and faſten it with Beams of 
Wood nailed into it, leſt it ſhould fall in. This 
« being done let the Earth in the Bottom be clean 
taken out as far as the Plaiſter- work goes, and 
« when it is levelled, ram the ſame ſort of Plaiſter 
© upon it, to what thickneſs you pleaſe. If this 
© Work be repeated over and over, and the Plai- 
« ſter laid on thick, the Water, by being ſtrained 
© thro? it, will be more refined and made more 
* wholeſome ; for the Mud by it's ſubſiding will 
make the Water clearer ; and it will keep it's 
© Taſte without any noiſome Smell; otherwiſe it 
may be needful to add Salt to refine it. 


PROPOSITION XXIV. 


To know whether Fountain · WçWater be wholeſome. 


OF this Vitruvius writes thus ( Book viii. Chap. v.) 
The Proof or Trial of Fountains is to be made 
in this manner. If they bubble out of the Earth 
and flow, let the Inhabitants that live near the 
* Fountain-Heads be obſerved, and if they have 
* {trong Conſtitutions and healthy Bodies, are well 
coloured, without diſtorted Limbs or blear 


6 EYES, 
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Eyes, the Waters are certainly good. In like 
manner if a Well be new ſunk, take ſome of the 
Water and ſprinkle it upon a Veſſel made of the 
« beſt Braſs, and if it leave no Spots or Stains, it 
js the beſt of Water. Let it alſo be boiled in ; 


< brazen Kettle, and if, after it is ſettled and pour. 


ed out, there be no Sediment of Sand or Slime 
at the Bottom, the Water is certainly good, If 
Peaſe or Beans be quickly boiled ſoft in it, it is 2 


Sign the Water is good and wholeſome. Like. 
< wiſe if it appear clear and tranſparent in the Foun. 
© tain, and no Mos or Bull-ruſhes grow in any 
Place where it flows, alſo if the Places be no 
< way corrupted with Filth, but are of a fine fort | 
of Earth; theſe are all Signs that it is light and 
* t 


wholeſome Water.“ 


PROPOSITION XXV. 


To make an artificial Fountain in any Place if it be 


Poſſible. 


A Fountain is ſaid to be artificial or only appa- 
rent, when it is fed by a ſubterraneous Chanel con- 
veying Water from a higher Place; as we ſhewed } 
in Propoſition V. Such an one as this may be 
made, if there is any Lake, River, or Fountain 


near, viz, by cutting a Chanel under Ground from 
the Place propoſed to one of theſe, whereby to 
convey the Water; as we ſhall ſhew in the next 
Propoſition, 


PRO: | 
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PROPOSITION XXVI. 


To bring a River from a given Fountain, or River 
to a place appointed. | 


IF the Fountain or River 1s higher than the 
propoſed Place, it will be eaſily done by thoſe 
[Inſtruments that are uſed for levelling Places, to 
convey Water from a certain Height to ſuch or 
ſuch a Level. Let there be therefore a Chanel 
cut from the Fountain or River to the Place pro- 

ſed, and let it incline, or be more or leſs le- 
yelled, according as you would have the Water to 
run ſlow or ſwift, for you are not ſtinted by this 
Problem. To make Aqueducts that will convey 
Water with a moderate Celerity, they commonly 
depreſs the Chanel no leſs than half a Foot in 
five hundred, otherwiſe the Water will run too 
flow, or not at all. Vitruvius requires no leſs 
than half a Foot in one hundred and no more 
thin a Foot, or at moſt a Foot and a half, o- 
therwiſe the Courſe will be too ſwift and rapid : 
But if the Fountain be not higher than art 
Place, you muſt uſe Engines for raiſing the Water, 
for the making of which you muſt conſult Mecha- 
nics: and other things are to be conſidered in this 
Affair. Some of the French write, that the River 
deine, in running from the Arſenal at Paris to the 
royal Gardens of the Tuilleries, which is five hundred 
Fathoms, falls ſcarce one Foot; but it is to be con- 
ſdered that in ſome Parts of the Chanel there is 
no need of ſo great an Inclination, the Water 
having acquired ſome Force already. By this 
Problem Rivers are alſo joined, and Canals cut 
from one to another for the Uſe of Navigation 
i from the Tanais [or Don] into the Wolga, and 

TRIES A a from 
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from the Hoambo, or Yellow River, to the Xian 
or] Blue River in China, &c, 


PROPOSITION XXVII. 


Some Rivers are remarkable for their long Courſe, | 
others for their Breadth, ſome are famous for their 
Swiftneſs 3 and others for the peculiar Nature of the 
Water they carry, and ſome again for two or more © 
of theſe Properties. 


THIS Propoſition requires no Proof. We 
need only enumerate thoſe of the larger ſort, viz, MM. 
that have a long Courſe, and are famous for their MI 
Breadth : of ſuch there are but ſixteen hitherto MI | 
diſcovered, The Nile, Oby, Feniſa, [the River of 
the Amazons], Rio de la Plata, Parana, Miary, | ; 
Oroonoque, Ganges, Danube (hb), St Lawrence in 
Canada, Niger in Africa, Nubia, Wolga, the blue 
and the yellow River m China. 

THOSE famous for Breadth, tho' not of ſo MI * 
long a Courſe, are about twenty, The Indus, Zaire, : 
Coanza, theſe from the Lake Chaamay, the Eu- 
phrates, Tanais, Petzora, [ Maia] Tobol, and Triiſch 0 
in Siberia, St Eſprit in Africa, Amana in the Ame- } 
rican Caſtile, Magdalen, Julian in Chica, St Jaques 
in Peru, the Rhine, Elbe, Maes, Boryſthenes, and 
Totonteac in New. Britain. th 

WE ſhall here only trace the Courſe of ten of N. 
the largeſt Rivers, leaving the more accurate Ex- . 

Plication of them and others to ſpecial Geography. I 3, 

THE Nile, Niger, and Ganges, run almoſt in I ne 
a ſtrait Courſe, the reſt have many and large Cur- FF ta 
vatures. the 

1. THE Nile has it's Fountain in the Lake YI ff 
Zaire, in ſix Degrees of South Latitude, and its FI g,, 

(Þ) The Danube is ſaid to | Miles in a ftrait Line, from 


perform a Courſeof above 1500 | it's Riſe to it's Fall. 
Mouth 


CH AP. 16. of Univerſal Geography. 355 
Mouth in thirty one Degrees of North. It flows 
from South to North, and is in ſome Places very 
broad; but in others narrow, and hath two great 
Cataracts. The length of it's Courſe is about ſix 
hundred and thirty German Miles, or Two thou- 
and five hundred and twenty Hlalian; which we 
may reckon to be Three thouſand for it's Curva- 
tures. It overflows every Year. 

2. THE Niger (i), a River in Africa, (ſometimes 
called Senegal) ariſes from a Lake of the ſame 
Name, in 5 Degr. of North Latitude. Some have 
formerly thought it to proceed from the Nile by a 
ſubterraneous Paſſage, becauſe it annually over- 
flows at the ſame Time with the Nile, One of it's 
Mouths is in 11 Degr. of Latitude, but the fur- 
theſt is 15 Degr. diſtant from the Equator. It 
flows from Eaſt to Weſt, and in one Place hides 
itſelf under Ground, and again emerges. It's 
Courſe is about 600 German Miles, but leſs if you 
neglect it's greateſt Curvatures, and more if you 
include them. 

3. THE Ganges, in Aſia, has it's remote, and 
not well known, Fountain a great way up in Tar- 
tary ; ſome place it in 35 Degr. of North Latitude, 
and others further North. It has it's Mouth in the 


(i) De Þ Ihe in his Maps makes 
the River Niger to loſe it's 
Name at the Lake de Guarde, 
and from thence to the Sea 
which in a ftrait Line is 700 
Britih Miles, is called Senegal; 
and makes the River Gambia to 
have no Communication with 
the Nizer; but we have no ſuf- 
fcient Proof that there is any 
luch River as the Niger: But Mr 
deo, late Governour of James 
fert on Gambia River, informs 
me, that the Senegal hath not 
v long Courſe as is repreſented 


A4 2 


in thoſe Maps; and that it is a 
barr'd River, and capable of 
admitting nothing larger than 
Barks up to the French Settle- 
ments, above which, only flat- 
bottom'd Boats can float ſo high 
as Gallum: Whereas the Gambia 
is navigable for Ships of any Bur- 
then about 50 Leagues above 
the Engliſb Settlements, and for 
Veſſels of 100 Ton up to Bar- 
raconda, and ſomething higher, 
(for ſo far the Tide prevails) and 
is near 150 Leagues above ame. 
Fort, Templeman's Survey. 
Latitude 
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Latitude of 22 Degr. and flows from North to 
South. It's Courſe is about 300 German Miles, and 
every Year it overflows it's Banks. 

4. T HE Oby, a great and every where broad 
River in Aſia, has it's Fountain in the Lake Kay 
Kiſan, among the Mountains of Tartary, in the 
Latitude of forty eight Degrees North. It has it's 
Mouth in ſixty nine Degrees of Latitude, and runs 
a Courſe of about four hundred German Miles, 
| without it's Curvatures. It divides itſelf in Siberia, 
into two Branches, or rather ſends forth an Arm 
which makes a Curvature, and returns to it again, 
and ſo forms an Iſland, in which there is a City 


built by the Muſcovites and Siberians, called Jor. 


goelt, 


known to our Geographers, but taken Notice of by 


the Muſcovites. It is faid to be much greater Pu | 
the Oby, from which it 1s diſtant eaſtward, about 
ten Week's Journey, towards Tartary. There i is 


a Range of Mountains runs for a great Way along 
it's eaſtern Banks; and the weſtern Shore is inhabi- 
ted by the [ Ton-Guiſins]. It overflows the weſtern 
Shore ſeventy German Miles every Year in the 


Spring, when the Inhabitants are forced to betake 


themſelves, with their Cattle and Tents, into the 


Mountains on the eaſtern Shore. Where it begins 


and ends is not known, bur it is thought to run as 
long a Courſe as the Oby. 


6. {THE Maia or Lena] is far diſtant from the 


Jeniſa eaſtward. The eaſtern Branches are ſaid to 
proceed from the Borders of China, and the King- 
dom of Cathaia; if there be ſuch a Place. It's 
Fountain and Mouth are unknown; and it is not 
reckoned one of the largeſt fort of Rivers; only 
we are willing to mention it here, becaufe it has 


not been taken notice of by any Geographer, no 


more than the Jeniſa and 271iſch, 
4 7. THE 


3 HE FJeniſa, a River in Aſia, hitherto un- 
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7. THE River of the Amazons, (or Rio de O- 
rellana from Franciſco Orelli) in America, is thought 
to be one of the greateſt Rivers upon Earth. It's 
Fountain is in the Province of 2uito in the Kingdom 
of Peru, near the Equator, and it's Mouth, being 
15 Leagues broad, is in 2 Degr. of South Latitude, 
Ic is ſaid to run a Courſe of 1500 Spaniſh Leagues, 
by reaſon of it's great number of Windings, tho? 
it extends not above 700 in a ſtrait Line. Some 
confound this with, or will have it to be, a Branch 
of the Miary. It is in ſome Places four or five 
Leagues broad, but it receives it's Water not fo 
much from Fountains, as from the Rains/that fall 
upon the Mountains of Peru; and therefore is no- 
thing nigh ſo broad in the dry Seaſons. This 
makes Travellers diſagree in their Deſcriptions of 
It, ; 
8. THE River of Plate, Argyropotamus, or Rio 
de la Plata, in Braſil, hath it's Fountain in the Lake 
Aarayes, and receives a Branch from about Potaſi, 
and it's Mouth in 37 Degr. of South Latitude, 
which is ſaid to be twenty Leagues broad; but 
when it overflows, it has a great many Mouths, 
which are accounted bur as one ; for at other times 
it hath not much Water in it. The Inhabitants call 
it Paranaguaſa, i. e. The River like a Sea, as ſome 
obſerve. 5 

9. THE Omaranan is likewiſe a River of Bra- 
ſi, flowing thro? a long Tract from the Mountains 
of Peru. Theſe three great Rivers of Braſil, viz. 
the Orellana, the Rio de la Plata, and the Omard- 
nan, meet in certain mediterranean Parts of Braſil. 
ſo as to form Lakes, from which they again rife ſe- 
parate, 

10, THE River of St Lawrence flows between 
Canada and New-Holland, in North America, and 
hath it's Fountain in the Lake [ Frontenac or] Iro- 

| ASS - quis. 
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quois, It's Courſe is no leſs than 6oo German 


Miles. 


PROPOSITION XXVIII. 
There are Whirlpools and deep Pits found in ſome 


Rivers. 


TH Us in the River Soame in Picardy, between 
Amiens and Abbeville, there is a blind Whirlpoe!, into 
which the Water ruſhes with ſuch Violence, that 
it's claſhing may be heard ſeveral Miles off. There 
are many others of this kind. 


PROPOSITION XXIX. 


River Water is lighter than Sca Water. 


T HE Reaſon is, becauſe Sea Water hath much 
Salt in it. From whence it happens, that ſome 
things ſink to the bottom-in Rivers that floated up- 
on the Sea; as very often heavy loaded Veſſels, 
which were born up at Sea, ſink in the Harbour. 
However, the Proportion between them is various, 
and they both differ in Weight in divers Places. 
We commonly ſay, they are as 46 to 45, i. e. 46 
meaſured Ounces of River Water equiponderate 
45 of Sea Water. 


CHAP. 
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CHA FP. AVE. . 


Of Mineral Waters, hot Baths, and Spas. 


"INCE there are ſeveral Species of liquid 
Bodies, or Waters, whoſe peculiar Pro- 
perties ſeem ſurpriſing, it has given Occaſion 
to Geographers to treat thereof ; but all of 
them hitherto, except a bare Recital of their 
Names, and a ſhort Account of ſome of the 
moſt extraordinary Fountains, have added no- 
thing to give us an Inſight into their Cauſe. 
But we ſhall here treat of them more fully, 
and explain their Cauſes, and alſo ſet them in 
a clearer Light. | 


PROPOSITION I. 


No Water js pure and elementary; but contains other 
Particles mixed with it, ſuch as are found in ter- 
reſtrial Bodies; and theſe are not on y earthy, but 
alſo of various other kinds, as Oil, Spirits, &c. 
But that is called Mineral Water which contains 
Jo many of theſe Particles different from the Nature 
of Water itſelf, that from them it acquires ſuch re- 
markable Properties, as affet our Senſes, and 


makes us take notice of it. 
Aa 4 THE 


\ 
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THE Truth of this Propoſition is apparent 
from Experience, and is proved as well from the 
different Taſtes of the Waters as from Diſtillation . 
and all Naturaliſts agree that there is no ſuch thing | 
in Nature as pure or ſimple Water, or any other 
Element ſeparated from others, becauſe of the con. 
tant and various Agitation of the Particles of 
Bodies. But in mineral Waters (that we may come 
cloſer to our Subject) the cauſe of this Mixture 
is their receiving the ſpirituous Particles of he. 
terogeneous Bodies; for Rain and the very Air itſelf 
that covers the Water, is impregnated with many | 
different ſorts of Particles, | 

ALL Waters therefore have a Mixture of Par. 
ticles of another Nature, tho? all have not the 
ſame Quantity of them; and tho? there flow into 
the Rhine, the Danube, and the Elbe, and into all 
great Rivers, ſeveral Rivulets impregnated wick 
mineral Particles in ſuch Quantities as to affect 
the Senſes; yet becauſe, beſides theſe, there are 
many other Brooks that flow into the ſame Rivers 
which are not impregnated with a ſenſible Quan- 
tity of heterogeneous Particles; and becauſe moſt Wl ) 
of their Water proceeds from Rain and Dew, ! 
therefore theſe heterogeneous Particles are not ca- i * 
fily diſcovered in ſuch great Rivers, tho? they are MW * 

received by them; but require to be ſeparated by Il ! 
Art, if we would know their Taſte and Qualities. WW * 
We therefore call that mineral Water which hath ? 
ſome remarkable Property more than what is ob- "ill { 
ſerved in common Water, or hath ſo large a Mu- l 
| 


ture of heterogeneous Particles as ſenſibly to alter 
it's Taſte, | 


PRO. 
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PROPOSITION II. 


Mineral Waters are of three kinds. 


SOME are corporeal, (we want a better Word 
fr it) others ſpirituous, and the reſt both corpo- 
real and ſpirituous. Thoſe we call corporeal mi- 
jeral Waters do contain fixed and ſolid Particles 
of Minerals and Foſſils, which can be ſeparated 
from the Water, and ſeen with the naked Eye; 
and ſuch as theſe are of two forts: Some carry large 
Particles of Minerals and Foſſils, which may be 

rceived with little or no trouble in the Water 
elf; nor are they properly ſpeaking mixed with 
the Water: Such as theſe we treated of in the fore. 
going Chapter, and have in them Grains of Gold, 
Silver, Sc. and therefore are called auriferous, 
ugentiferous, c. But ſuch are not properly called 
mineral Waters, becauſe they have not theſe Par- 
ticles mixed with them, but ſeparate ; neither do 
they receive any Property or Quality from them : 
yet becauſe Men admire ſuch Rivers and their 
Explication hath a great Affinity with the Deſcrip- 
ton of mineral Waters properly ſo called, we 
thought fit to mention them under the ſame 
Head; to which may be added bituminous Foun- 
tains, &c, 

BUT corporea] mineral Waters are more pro- 
perly ſuch as indeed contain ſolid Particles of Foſſils, 
but ſo ſmall and minute that they are entirely mix- 
ed, and cannot quickly be diſtinguiſhed by the 
digt, unleſs they are made to ſubſide by Art, or 
long ſpace of Time; or by Concretion are brought 
to a viſible Maſs, ſuch as Salt and ſulphureous 
Fountains, Sc. and chemical Waters in which 
Metals are diffolved, | 


SPIRITUOUS 
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SPIRITUOUS Waters are thoſe that con- 
tain only a volatile Spirit, ſuch as is found in Mi. 
nerals; but have no fixed Particles in them; and 
therefore their Compoſition can never be made 
visible. | 3 

WE call thoſe Waters both corporeal and ſpi- 
Tituous, which contain not only fixed and ſolid 
Particles of Minerals, but alſo volatile and ſpiri- 


tuous: Of all which we ſhall give Examples inthe 


following Propoſitions. 


PROPOSITION m. 


To explain how mineral Waters are generated, 


1. IF the Water be carried under Ground with | 
a rapid Courſe among metalline and mineral Earth, 
which is eaſily looſened, it is evident that it waſhes # 
Particles from it, and may carry along with it Grains 
of theſe Minerals; and this is the Generation of 
theſe corporeal mineral Waters that hold Grains in 


them. 


Water; and if a Rivulet, or Gut of Water, runs 


thro? Beds or Mines of ſuch Minerals, or be ſtrain- 


ed thro' them (without a Chanel or Dudt in ſuch 


a Manner as we explained in Propoſition V. of 
the preceding Chapter) the Water when it breaks 
out at the Fountain will have ſmall Particles ot 
theſe Minerals mixed with it, and will be cor- 
poreal mineral Water, of a ſubtile Compoſition, ? 
according to the ſmallneſs of the Atoms. Now / 
whether the Water can in like manner diſſolve or 


unite with itſelf the Particles of Metals, is to be 

queſtioned, becauſe they are hard and ſolid, and 

therefore are not eaſily blended with Water. 
3 £ acknowledge 


2. IF the Minerals are imperfe& and not ſo 
cloſely joined, as Vitriol, Sulphur, Sc. or even 
Salt, which of their own Nature eaſily mix with 
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knowledge this may be done, but not with ſimple 

common Water, but by a vitriolic and alt 
borituous Water, like the Aqua Fortis of the Che- 
niſts; for as Aqua Fortis diſſolves Metals into A- 
oms, and eaſily unites them with itſelf, ſo that 
they do not ſubſide at the Bottom, unleſs they be 
kparated by Art: in like manner when ſuch Wa- 
er runs thro* a metallic Earth, it may diſſolve the 
netalline Particles and unite them with itſelf ; and 
us are the corporeal mineral Waters of the ſecond 

dort, accounted for and explained, 

3. BEFORE Metals are formed in the Bowels 
of the Earth, Steams and Vapours are condenſed 
about the extant Corners of the Rocks, to which 
they ſtick faſt; being at firſt but of a ſoft Sub- 
ſtance, though they are afterwards hardened by 
tegrees z if therefore the Water ſhould run or 
geet thro' the Places where ſuch Vapours are in 
Commotion, it is impregnated with them; and 
thus ſpirituous mineral, and metalline, Waters are 
produced. Imperfect Minerals alſo make mineral 
Waters of their own Nature, after another Me- 
tod; viz, when, being heated by a ſubterraneous, 
or their own proper, heat, they ſend forth Spirits 
and Vapours, as Sulphur, Vitriol, Salt, Coal, &c. 
and ſuch Fumes and Exhalations are always ſtir- 
red up where there are ſuch Minerals; among 
which the permeating Water is impregnated with 
that Spirit, Some think .theſe ſpirituous Waters 
may be generated by being only carried thro* a 
metallic Earth, or by having their Receptacles in 
It or in their Mines; but it is found to the con- 
ary by Experience, that Water receives no Qua- 
ty from Metals and Minerals, tho' they ſhould 
de immerſed in it a great many Years. There- 
lore, rejecting this Opinion, it is moſt rea ſonable 
(0 ſuppoſe, that theſe Waters receive a certain Spi- 
a, from the Seeds of Metals, or firſt Principles, 
as 


* 
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as we may call them; or we may ſay that fic 
Waters are impregnated with the ſubtile Spirits gt 
Vitriol, Salt, Sc. by the help of which a Spirit ; 
extracted from hard Metals; but I do not lay fh 
great Streſs upon this latter cauſe; for a Queſtiq 
will ariſe again about the Generation of this ſpiti. 
tuous, mineral, vitriolic, and ſalt Water. 

FROM theſe together it appears, how mine. 
ral Waters, both corporeal and ſpirituous, are ge. 
nerated. 


PROPOSITION IV. 


There are innumerable Kinds of mineral Waters, a. 
cording to the Variety and Diverſity of the Pariich, 
bey receive from different Minerals. 9 


WE have ſhewed and explained in the former! 
Propoſition, how mineral Waters receive theſe 
Particles (from which their extraordinary Qualities 
ariſe) from Minerals, or Foſſils. Now becauſe there 
ure divers Kinds of Minerals, it hence follows, that? 
mineral Waters are various, and almoſt infinitely 
different in their Qualities z not conſiſting of one 
kind of Water impregnated with only one fort of 
Mineral, but of various Kinds, mixed with various 
Sorts. Wherefore mineral Waters are either ſimpe 
or mixed; and the Mixed have two, three, four, 
or more, ſorts of Foſſils in them. ; 

HENCE are, 1. Metallic Waters, as of Gold, 
Silver, Copper, Tin, Lead, Iron, Sc. 


2. SALT Waters, as of common Salt, Nitre, MW n 

_ Alum, Vitriol, Sc. Wu 
3. BITUMINOUS Waters, ſulphureous, i ri 
antimonial, as of Coal, Ambergris, Cc. 
4. WATERS proceeding from various kinds of I d 


Earth and Stones, viz. Limeſtone Waters, (which 
we Es £ receive 
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«ccive Particles of Lime. Stones) Chalk, Oker, 

Cinnabar, Marble, Alabaſter, Sc. 
MERCURIAL Waters, Oc. 

ALL theſe kinds of Waters are to be under- 
ſood three Ways, as was ſaid in the ſecond Pro- 
policion (as all other mineral Waters are), viz. 
. Some of them are corporeal, either ſenſibly ſo, 
r by a refined and ſubtile Commixture. 2. Others 
re {pirituous. 3. Others are both corporeaf and 
ſpiricuous. Theſe Differences may be applied to 
the ſeveral Kinds of mineral Waters. For Example: 
There are Golden Waters which are, 1. Corpo- 
real, that carry Grains of Gold, of ſuch Magni- 
ude, that with ſmall Trouble they are diſcernable, 
by reaſon of their groſs or courſe Mixture, 2. Cor- 
poreal, that carry very minute Particles of Gold. 
well mixed with them; and tho' the ſmalleſt Par- 
ticles of Gold, do of their own Nature ſink to the 
bottom in Water, yet that there are ſuch, appears 
from the Agua Regia of the Chemiſts, in which 
Gold is diſſolved into Atoms; but this Ay, Regia 
z not a Simple Water, neither does any Water 
carry Atoms of Gold in it, unleſs it be before im- 
pregnated with other mineral Particles. 3. Spiri- 
tous golden Waters, that have engendered a Spi- 
fit and Vapour in the Earth from which Gold is 
produced. 4. Golden Waters that are both corpo- 
real and ſpirituous, viz. that have both Atoms of 
Gold, and the Spirit that produces it. 

THUS we are to apply this four-fold Variety 
to all ſorts of mineral Waters, whether ſimple or 
mix'd (from whence innumerable Species are pro- 
duced ; for either the Bodies of Foſſils, or their Spi- 
fits, or the Body of one Foſſil with the Spirit of ano- 
ther, are mixed or engendered in the Water): ſo Lea- 
den Waters are of four kinds, viz. 1. Viſibly cor- 
poreal. 2. Corporeal by a ſubtile Mixture. 3. Tin- 
lured by the ſpirit of Lead. 4. Impreznated both 


with 


is to be doubted, whether there be corporeal Pr. 
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with the Body and Spirit of Lead. And theſe fy 
Participations of Minerals are to be applied to mer. 
curial Waters, Sc. and more eſpecially to fil 
vitriolic, and ſuſphureous Waters, becauſe in theſ. 
Nature itſelf diſplays a four: fold Variety; tho f 


ticles of a ſubtile Grain in metailine Waters. Spiri. 
tuous metallic Waters are alſo very rare; but the 
Water of Salt, Sulphur, Sc. both corporeal and 
ſpirituous is very common, becauſe theſe Foflils are 
found in more Places of the Earth, and in greater 
Plenty, and their Particles are alſo ſooner daſhe 
to Atoms, and diſſolved by the Water; beſide 
they frequently emit Steams and Vapours, 

LET us explain this four-fold Variety of Pu- 
ticipation by one Example of Gold. | 

1, IN the preceding Chapter, Propoſition xyi, 
we cnumerated thoſe Rivers that carry Grains of 
Gold, and with this Treaſure glad the Hearts of 
the Natives upon their Banks ; as in the County of 
Tyrol, and the neighbouring Places, there are {- 


veral ſuch ; and as we ſaid before, the Rhine, the | 
Elbe, the Danube, and ſeveral other great Rivers, Wl ; 


carry Grains of Gold in ſeveral Places (and allo F 
other Metals and Minerals) which they receive from 
auriferous Rivulets. T he Rhine carries Grains of 
Gold, mixed with Clay and Sand, in many Places, 
but. eſpecially at theſe, viz. 1. Near Core, in the 
Griſons Country, 2. At Mayenfield. 3. At Egliſau. 
4. At Sokinge. 5. At the Town of Aug, not far | 
from Baſil. 6. At Newburg, 7. At Seltz, 8. At | 
Worms. g. At Mentz, 10. At Bacherach, 11. At 
Bon, Sc. The auriferous Rivulets, which the Rhe 
receives, the Reader may ſee in Thurnheuſerus ; and 

alſo thoſe that run into the Danube, and Elle. 
Small Grains of Gold are found in the Elbe in 
theſe Places : 1. At Lotomeritz in Bohemia. 2. At | 
Purn, 3. At Dreſden in Meiſen. 4. At __ | 

Hs Fr 
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;, At Magdeburg. 6. At Lavenburgh Tower, five 
Miles from Hamburgh. Several other auriferous 
Riyers are given an Account of in the forecited 
Book of Tburnbeuſerus; and ſuch as carry other 
Metals and Minerals. And theſe are auriferous 
corporeal Waters, of the firſt Kind, carrying viſi- 
ble Grains, which are not ſo properly called Mine- 
al or Golden Waters, becauſe the Gold Grains 
ire not mixed with the Water, but only carried in 
it by it's rapid Motion ; the Water itſelf being un- 
compounded with it. 

2. CORPOREAL Golden Waters of fine 
Mixture, whoſe Atoms are united with the Atoms 
of Gold, like the Aqua Regia of the Chemiſts, 
which diſſol ves Gold, and unites it by Atoms to it- 
| elf, For ſince it is poſſible that there may be in 
Nature ſuch Water as this of the Chemiſts, which 
may run thro* Golden Earth, or Gold Mines, it 
is reaſonable to ſuppoſe, that it eats out Particles 
and diſſolves them into Atoms, and unites them 
to itſelf ; and from this Cauſe proceed thoſe (or 
ſuch like) Golden Rivulets as are deſcribed by 
Thurnheuſerus, in his Account of the Danube, Rhine, 
Ec. 

3. SPIRITUOUS Golden Waters are but very 
few, ſome of which perhaps are enumerated among 
the reſt by Thurnbeuſerus; but theſe are not ſo 
much known or regarded, becauſe Golden Earth 
ard Gold Mines are very ſcarce; beſides where there 
are ſuch Mines, there is ſuch a Mixture of other 
Minerals, that they are not perceptible. Never- 
theleſs there are ſome Rivulets in the high Alps of 
Bobemia, that are ſaid to participate of theſe Gol- 
den Spirits, as in the Fiechtelberg Mountains in Si- 
Ha. The Hot Baths alſo in the Biſhopric of Coire, 
are believed to be impregnated with this kind of 
Spirit, yet becauſe of the Mixture of other Mine- 

| rats 
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rals in a greater Quantity, this quality is rendered 
leſs perceptible. 

4. GOLDEN Waters that carry both the 

Atoms, and Spirit of Gold, are ſome of thoſe 
Rivulets mentioned by the above-named Thuryhz. 

erus. 

" LET us alſo give an example of ſalt Waters, 

1. CORPOREAL ſalt Water, which carry 
groſs and, undigeſted Particles of Salt, are found in 
many Places, and ſufficiently known; as Foyn. 
rains, whoſe Waters produce Salt; and Sea-Water 
from which Salt is extracted by boiling. | 

2. SUBTLE corporeal falt Waters, which 
contain Salt diflolved into the minuteſt Atoms, are 
ſuch as are very falt, and yet very clear, as many 
ſalt Fountains are, and Sea-W ater that is thin and 
fine; tho? there is a great Difference in this ſubtile 
Mixture. Hereto may be referred the Urine of al 

Animals, - 

3. SPIRIT UOUS falt Waters, which do 
not contain the Particles of Salt, but only the Spi- 
rit of it, are of ſuch a Nature, that if ſeveral Tuns 
be ever ſo much boiled, they will not yield any 
Salt, There are a great many of theſe in Germany, 


and other Places, but they are ſeldom without | 


Mixture. | | 

4. CORPOREAL and ſpirituous ſalt Wa- 
ters, which contain the Particles and Spirit of Salt. 
Almoſt all corporeal Waters have ſome ſmall Por- 
tion of ſaline Spirits in them, but few of them any 


Quantity. Thus the Fountains about the City Sal- 


zinge, near the Rhine, are ſalter than other falt 
Springs, and yet yield leſs Salt, becauſe their ſharp 
and brackiſh Taſte is heightened by a Spirit or vo- 
_ latile Salt, which flies away in the boiling. 

+ HENCE it appears how this four-fold Va- 
riety of Participation is to be applied to the ſeve. 


3 ral 


ral kinds of mineral Waters, viz. to vitriolic, A- 
Jum, and Lead Waters, Sc. 


PROPOSITION V. 


Jo exumerate the moſt remarkable Varieties of mineral 
| Waters. 1425 


IN the foregoing Propoſitions, we have ex- 
plained the Kinds and Differences 'of mineral Wa- 
ters, taken from their Nature, which conſiſt in 
having mineral Particles in them, which they carry 
or with which they are impregnated ; but becauſe 
theſe Varieties are not ſo perceptible to the Senſes, 
and there are ſeveral Mixtures of Minerals that 
cauſe various, and almoſt unaccountable, Properties 
in the Waters, therefore they are not ſo caſily 
known and diſtinguiſhed by the Vulgar; for Wa- 
ters (and other Bodies) become famous among Man- 
kind, and receive their Names from their manifeſt 
Qualities which ſtrike and affect the Senſes, whoſe 
Cauſe and Explication is to be deduced from their 
Compoſition and Participation. There are there- 
fore ten Species of Waters, or Liquids, that flow 
out of the Ground, which are commonly taken No- 
tice of by the Vulgar. 1. Acid Waters. 2. Bitter. 
3. Hot. 4. Very cold. 5. Fat and oily; 6. Poi- 
lonous or deadly. 7. Coloured. 8. Boiling. 9. Wa- 
ters that harden Bodies, change their Colour, or 
otherwiſe alter them. 10. Saline. 11. To theſe 
may be added, ſuch as are inveſted with other. 
uncommon Properties. All kinds of Waters deſcri- 
bed by Authors, may be referred to one or other 
of theſe Heads. We ſhall here briefly explain their 
1 and Differences; and give ſome Ex- 
amples. 


VOL. I. . 
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PROPOSITION. VI. 


To explain tbe 7 or Compoſition, of acid Water: 
thar Difference and real Species. 


THESE four Waters, called by the German; 
Saur-Brunnen, are celebrated in moſt Countries 
They proceed from a Mixture of the Spirit of 
Vitriol, Salt, and Alum z which Minerals are found 
partly ſimple, and partly mixed, with others more 
or leſs, in the Bowels of the Earth, eſpecially with 
Steel and Iron. We prove this to be the true 
Cauſe of Acidulæa. 1. - Becauſe almoſt wherever 
theſe acid Fountains break 'out, there are found 
Mines of. Vitriol, Salt, and Sulphur. 2. Becauſe 
the Spirits of Vitriol and Salt are acid, and alſo the 
Spirit of Sulphur, as appears from Chemiſtry, 
3. Becauſe no acid Body can be drawn from thel: 
Acidulæ, but only a Spirit which is no way unlike WM 
the Spirit of Vitriol, Salt, Sc. * | 
THERE is plenty of Acidulz in moſt Coun- : 
tries, eſpecially thoſe that abound in Mines. In 
Germany alone, their Number amounts to almoſt 
one thouſand, Their Cauſe is an acid Spirit which 
1s found in moſt Bodies, and in all Herbs and Fruits, 
I HE difference of Acidulæ is remarkable: Some 
are ſo acid, that Men uſe them inſtead of Vinegar; 
ſuch a Fountain as this is found in the Province o 
Nota, in Sicily; and another of a remarkable four- 
neſs at Elbogen in Germany. Other Fountains are 
called vinous becauſe they come near the grateful 
:Reliſh of Wine; of which kind there is a famous 
one at Schwalbach, in the County of Catzenellebog 
in Germany (a). There is a Spring near *. 

omar 


Of a J Such like Chahbeates or Acidulo or Sour Waters; fot 


$panvs are not ſo properly called they do not contain any wy 
vi 
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mar, in the Province of Lionnois in France, cal- 
Jed la Fontaine forte, which ſupplies the want of 
Wine; for if one fourth Part of it be mixed with 

Wine, it will want nothing of it's right Taſte and 

Reliſh if it be poured on Flower, it will imme— 

diately ferment 3 they can boil no Meat in it, be- 

cauſe through the Subrility of it's Spirit, it ſoon 

evaporates z it is ſo extraordinary wholeſome, that the 

Inhabitants thereabouts ſeldom ſtand in need of a Phy- 

ſcian. 

/ NOT far from the Town of Bazas in Guienne, 

there is ſuch a Fountain, of a ſharp vinous Taſte, 

whoſe Waters, if they are mixed with a ſixth Part 
of Wine only, will drink like neat Wine, without 

the leaſt mixture of Water. Near Rome. there is 
a ſharp taſted Alum-Fountain, whoſe Waters being 
mixed with Wine, make a very agreeable Liquor. 

There is a great Number of fuch Acidule in High 

Germany 3 ſome Part of which flow into the Danube 
and ſome into the Rhine, There are ſeveral of theſe 
in the fore-mentioned County of Catzenellebogen, 

in the Electorate of Triers, in Tyrol, in the Griſons 


5 
: 
: 
C 
. 


d CD. 


ritriolic, or acid Salts to make 
them taſte ſharp or ſour, but ra- 
ther leave a ſweetiſh Flavour or 


Farewel behind; and tho' at the 


irt thought one would aſcribe 
a ſharp or ſour Taſte to the Pyr- 
nont, Shay, or Tunbridge, Wa- 
ters, yet if they be rightly con- 


ldered it is their ſmart briſk 


Taſte that miſleads us to think 
them acid or truly ſour. Thus 
Cyder and ſoft Ale when bot- 
tled will give the like Pungency 
to the Tongue, and ſuch an 
acute Affection to the Palate, 
When it is far from being ſour. 

15 15 proved from ſeveral Ex- 
$*rgnents by Dr Slare. See more 


Bb 2 


to this purpoſe in a late Book 
entitled New Experiments and 
Obſervations upon Mineral Wa- 


ters, by Dr Shaw. See allo 
Philoſ. Tranſ. No 1 37. Pag. 247. 


and N? 351. Pag. 564. 

The moſt celebrated Spas, 
Mineral or Medicinal Waters in 
England, are at theſe Places ; 
viz. at Bath, and Tunbridge ; at 
Farinzton in Dorſetſhire ; at 


Iſlington, Hampſted, and Pan- 


crat, in Middleſex; at Scar- 


borough, Harrowgate, and Cocł- 


grave, in Yorkſhire; St Winifred's 


Well in Flinthire ; at Dulwich 
in - Surry; at Butterby in the 
Biſhopric of Durham, Oc. : 


Country, 
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Country, in Bavaria; and a famous one called Hi. 
burn, near Anderna. Near the Village Valentiola, 
in the Territories of Toledo in Spain, there are Foun. 
tains that are acid, and have a vinous Taſte, near | 
the Bottom, but are ſweet at the Surface; which 
Baccius thinks proceeds from the ſubſiding of the | 
acid and nitrous Particles; but I believe (if the Re. 
lation be true) that it proceeds rather from a ſub. 
tile Spirit, which by coming to the Surface, quick. 
ly expires. 

OTHER acid Fountains are aſtringent, and 
contract the Palate, which is a Sign of a Mixture 
3 the Particles of Iron, or of Vitriol and Alun, W 

C. ; 
THE Water of theſe Fountains, is obſerved t, | 
be not ſo ſour in cloudy and rainy Weather, which 
is a ſign that condenſed Air is mixed with it. Alſo | 
if it be expoſed to the Sun, or ſtand for ſome Hour, ! 


in an open Veſſel, or be carried in the cold from 


one Place to another in Bottles not well corked, it 
loſes it's Acidity 3 which is a certain ſign that this 
Acidity proceeds from a ſubtile Spirit. | 
THEY have alſo the very Atoms of Vitriol, 
Alum, Iron, Salt, Ink, Sc. and of Clay and Gra- 
vel, Fc. as appears from the. Matter that ſticks to 
the Canals thro? which they flow. 
THE Studious may collect a great many Ex- 
amples from Authors. There are no leſs than two | 
hundred acid Fountains or Rivulets, that flow into 
the Rhine; but becauſe of the Subtility of their 
Spirits, the Rhine does not taſte acid in the leaſt. | 
IF any ſhould enquire, Why there are no acid 
Fountains in the northern Countries ? I ſuppoſe the 
Cauſe is owing to the want of ſubterraneous Heat, 
and to the great Denſity of the Earth; and for this 
fame Cauſe there is little or no Gold found in thoſe 
2 "PKG 
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PROPOSITION VII. 


To explain the Cauſe of bot Baths, and to enumerate 
the moſt famous ones. 


THERE is a Fountain in Iceland, which is 
thought to be hotter than any of the reſt, ſo that 
it's Waters differ not from thoſe that are heated to 
the higheſt Degree by Fire (); but Caronius writes, 
that in Japan there is a Spring ſo hot, that no Wa- 
ter can be brought to the ſame Degree of Heat, by 
the moſt vehement Fire; it alſo retains it's Heat 
three times longer that our common Water heated. 
It flows not conſtantly, but twice a Day for an 
Hour, with a great Force of Spirits, and makes a 
Lake, which (as another Author tells us) is called 


by the Inhabitants Singacks, i. e. Hell. 
NEXT after theſe, the Baths at Baden in Swit- 


zerland are famous for their Heat. 


To theſe ſuc- 


ceed the Aponenſian Baths in Italy. There are a 
great Number of common ones in High-Germany 


and other Places (c). 


Dr Paulus Biornonius 
tells (in Philo. Tranſ. N? 


© 111. Pag. 238.) that ſome 
* Fountains in Iceland are ſo hot 
* that in a quarter of an Hour 


* they willſufficiently boil great 
© Pieces of Beef, which is thus 
* ordered: they hang the Kettles 
* with cold Water, over them 
in which they put the Meat to 
© be boiled; for fear of either 
burning or throwing up the 
Meat by the fervent, and ve- 
* hement Ebullition of the Hot 
Water.“ | 
(c) There is a very hotSprin 

of Mineral Waters in Famaices 


In Scotland there is a Lake 


called 


which comes out of a Rock in a 
freſh Current, near to a fine 
Riyulet, of good cool Water, 
but is ſo hot that it ſoon boils 
Eggs, Crawfiſh, Chickens, c. 
The Baths at Baden in Auſtria 
are tolerably warm, and tinge 
Metals with other Colours. 
© Thoſeat the Town of Bath in 
© Somerſetſbire are not ſo very 
© hot {even the hotteſt of them) 
* astohardenan Egg; yet there 
is a Spring in the King's Bath 
© {o hot that it is ſcarce ſuffer- 
* able, ſo that they are fain to 
turn much of it away, for fear 
of inflaming the Bath. The 
Bb 3 Queen's 
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called Neſs that diſcharges itſelf into a River of 
that Name; which tho? they be neither of them 


hot yet they never freeze, 
Weather. 

THE Cauſe and Generation of hot Baths i; 
1. A Mixture of ſulphureous Particles which * 
gleaned by the Water as it is carried thro! the fub. 
terraneous Paſſages, or rather as it gleets thro? the 
Sulphur Mines to the Receptacles about the Foun- 
tains. 2. Fumes, Vapours, and Exhalations in the 
Bowels of the Earth, where there is pure or impure 
Sulphur, Foffil-Coals, Amber, Sc. For theſe 


bur ſtill ſmoak in froſty 


Queen's Bath is not ſo hot, 
having no Springs of it's own, 
© but receives it's Water from 
© the King's. The Croſ6-Bath © cromancy which the People of 
is ſomething colder than the * antienttimesbelieved, and re. 
others, and eats out Silver ex- ported to have contrived, and 
ceedingly; a Shilling in a © madetheſe Baths; as in a very 
Week's time has been ſo eaten antient Manuſcript Chronicle 
by it that it might be wound I find theſe Words: When Lud 
about one's Finger. InSum- * Hidibras was dead, Bladud a 
mer they purge up a green great NMigramancer was made 
ſcum on the top, and in Win- King; he made the Wonder 
ter leave a Ye/hav one on the © of the Hot Bath by his Nigro 

C 

= 


* ſo thatit is likely the Springs 
* are brought thither by Art: 
© Whence probably was the M. 


Walls. The Walls that keep mancy, and he reigned twenty 
in the hot Springs are very one Years, and after he died, 
deep ſet, and large; ten Foot * andlies at the New Troy. And 
thick, and fourteen deep from in another old Chronicle tis 


„ S<4=vSAC4cCAMOCMgTSOOTMa Cul gn dS 6 &. aa e 


the Level of the Street. 'The 
Cement of the Wall is yellow 
Clay, Lime,and beatenBricks. 
In the Year 1659, the Hot 
Bath (one particularly ſo cal- 
led of equal 'Heat with the 
Kirg's Bath) was much im- 
paired © with the breaking 
out of à Spring which the 
Workmen at * found, and 
reſtored. In digging the) 

came to a firm Fondation of 


from Mr 
ſeription of Bath, in Philofph. 
Tranſ. N? 49. Dr Brown lays, 
the natural Baths at Buda are 
the nobleſt in Europe, not only 


* 


ſaid: That King Bladud ſent 
for the Necromancers to A- 
thens 70 effect this great Buſi- 
* neſs; who, tis likely were 
© no other than cunning Arti- 
© ficers well ſkilled in Architec- 
© ture and Mechanics. This 
Foſeph Glanvils De- 


factitious Matter which had for their variety of hot ſprings 


Foles in it like a Pumiceſfone, but alſo for the Magnificence 
* thro' which the Water plaid ; of their Buildings. 


Bodies 
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Bodies conſtantly emit hot Smoke, which warms 

che Water as it paſſes ſuch Places (d). Never- 

-heleſs in moſt Baths there is a Mixture of the Par- 
cles of Alum, Iron, or Nitre, which give them 
in aſtringent and tartiſh Taſte. Moſt Baths that 

we know, of, flow without ceaſing, except the fa- 
mous Pepper-Baths not far from Coire in the Griſons 
Country in Germany, whoſe Waters contain, beſide 
Sulphur, ſome Gold, and not a little Nitre. They 
begin to ſpring yearly about the third of May, and 

ceaſe to flow about the fourteenth of September. 
The moſt celebrated Baths in Germany are, the 

leaden ones in Louvain , the Emſenbades above Con- 

lance ; thoſe near Geberſweil in Alſatia ; thoſe in 

de Marquiſate of Baden; thoſe in the Dukedom of 

| Wirtemberg, called Wildbad; the Cellenſian Baths ; 

Wo the Blaſianian Baths, near Tubingen, Sc. There 
are many in Japan and the Indian Iflands: and 
ſome in the Azores ſo hot that Eggs may be boiled 
hard in them. 


PROPOSITION VII. 


To explain the Cauſe and Generation of vily and fat 
Liquids that flow out of the Earth, and to enume- 
rate the Places in which the chief of them are 
found, | 


p 


9 — guy 0 


SOME Fountains pour out a bituminous Li- 
quor, others a fat Water, or Water in which 
Drops of Oil ſwim about. Two Miles from E- 


(4) They beſt account for which Commixture ariſes « 
the Heat of theſe Fountains, great Fermentation that cauſe: 
who ſuppoſe, that two Streams Heat, as we ſee in Vitriol and 
having run-thpo?, - and imbib- Tartar, which when mingled 
ed certain Sorts of different cauſe an intenſe Heat and 
Minerals, meet at laſt, and 'Ebullition. See the Iaft men. 
mingle their Jiguors 3 from 7ioned Philoſ. Tranſat. 


„  dinburg” 


* 
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the Superficies of which ſwim Drops of black No 
which the Inhabitants uſe to ſoften their Skins, 


and to remove Scabbineſs (e). Among the An. 
tients a River in Cilicia called Liparis was famous 
in which they that waſhed themſelves, were there. 
by anointed as if they had been in Oil; but ! 
doubt whether there be any ſuch River now. 80 
likewiſe. there was a Lake in Ethiopia which anoin. 
ted thoſe that ſwam in it. In India alſo there 
was a Fountain which, in a clear Sky, ſent out 
abundance of Oil. At Carthage there was a Foun- 
tain upon which floated an Oil that ſmelled like 
the Saw-duſt of a Citron-Tree : this they made 


uſe of to anoint their Cattle with. Vilrudius tells | 


us, that there were Fountains in the Ifland of 
Zant, and about Dyrrhachium, now Durazzo, and 
Apollonia, that vomited out a great deal of Pitch 
with the Water. Near Babylon there was a vaſtly 


(e ) Pliny faith, that the Salo- 
nian Fountain, and Andrian 
Spring flow with Oil and Wine. 
* Polxchtus relates, that near 
Soli a City of Cilicia there 
Vas a Spring that ſupplied the 
Place of Oil. Theophraftus 

* ſays, that there was a Spring 
in Ethiopia which had the 
* ſame Faculty; that the Wa- 
* ter of the Spring Lycos would 
burn by putting a Candle to 


it; and the ſame is reported 


of Echbatana.” Clarke upon 
Robault's Pa Vol. 2. Pag. 201. 

ſuch Fountains of Petro- 
leum, and oily Subſtances, are 
now to be met with up and 
down; as at hay. hf Shrop- 
ſhire, and in the Iſland of Zazt, 
very plentifully ; in the YValta- 
line, ſubject to the Grijens; at 


Duchy of Modena; at Gabiar 
in the Road from Montpellier 
to Bexiers in Languechc. The 
Inhabitants living near theſe fat 
oily Springs, take Care to gather 
and ſeparate the Bituminous ſub- 
ſtance from the Water; They 
gather it with Ladles, and put. 
ting it into a Barrel, ſeparate the 


Water from the Oil by letting 


out the firſt at a Tap towards 
the Bottom of the Veſſel. In 
the Iſland of Barbagves there 1s 
a Rivulet, called Tugh River, 
which hath upon it's Surface in 
many Places a certain oily dub- 
ſtance, which being carefully 
taken off, and kept a little 


Time, is fit to burn in Lamps 


like ordinary Oil. Near Cape 


Hlelbre in Peri there are Foun- 
tains of Roi tbr ſomething like 


the Foot of Mount Zebia in the it) which flow in Abundance. 


broad 


— 23 


06 
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broad Lake, called Aſphaltites Limne, that had a 
liquid Bitumen ſwimming upon it, with which 
gemiramis cemented the large Brick- Walls which 
ſurrounded Babylon. At this Day there is a Foun- 
tain near Degemſce, a Monaſtery in Bavaria, whoſe: 
Surface is covered with Oil, which is daily carried 
away by the Natives. There are alſo great Lakes 
in Syria and Africa which ſend forth Heaps of Bitu- 
men, The Acidulæ at Schwalbach if they be kept 
quiet in a Veſſel for ſome Hours, there will be 
{mall Drops of Oil ſwimming on the Top of them. 
A greater quantity of ſuch Drops are found in a 
Fountain called Oelbrunn near the Village Lam- 
perſcbloch not far from Hagenaw. And in moſt 
Baths there are found bituminous Particles, after 
they have ſtood to ſettle for ſome Time; as in the 
Petrolean Baths in the Kingdom of Naples. 
THERE are alſo great Numbers of Foun- 
tains which do not produce Oil on their Surfaces, 
but pour out a meer fat or bituminous Liquor. 
Near Ger/bach in the Valley called Leberſtbal, there 
flows from an old exhauſted Mine a thick Oil or 
Bitumen, which the Country People uſe inſtead of 
Greaſe to the Axle-Trees of their Wheels, but 
they are ignorant of it's ſuperior Virtues; for 
Thernheuſerus tells us, that an excellent Balſam may 
be prepared from it. In the Iſland Sumatra there 
s 2 Fountain which pours out a kind of liquid 
Petroleum: Tome ſay it is a kind of Balſam ; there 
are ſaid to be alſo Fountains of Ambergris there. 
They find a bituminous Fountain in Peru near the 
dea, which emits a ſmall Riyuler into it, and is uſed 
by the Inhabitants inſtead of Pitch; neither have 
they any other ſort of Matter ſo like it. Not far 
from Schimathian in Perſia, at the Foot of the high 
Mountain Barmacb, there are about thirty Fountains 
that ſend out a Naphtha or bituminous Subſtance ; 
but they lie low, and ſpring with great Violence 
| Into 
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into Wells about two Ells deep, which are made 
with wooden Steps for the Conveniency of deſceng. 
ing. They emit a ſtrong ſulphureous Spirit, which 
is of two Colours; in ſome places red, and in o. 
thers white; the later is of a more pleaſant Smell. 


IHE Cauſe of theſe bituminous Fountaing 3 
a ſulphureous and bituminous Matter melted in 


the Bowels of the Earth, and prefſed upwards by 


a hot Spirit. Their Differences ariſe from the dit. ! 


ferent fat Minerals that ſupply them; as Amber. 


gris, Amber, the Oil of Petrol, Pitch, Naphtba, 


Bitumen, Sc. #'x\ 


PROPOSITION IX. 


To explain the Origin of Waters that taſte bitter; ani 
to enumerate the Places of the Earth in which they | 


are found. 


ON the Shore of Cormandel "in India there are | 
ſeveral Springs and Wells whoſe Waters are bitter 
tho? they ſpring up among the Rocks. In Pontus, ? 


a Province of Aſia minor, there is a ſmall Rivulet 


at the Town of Callipade, called Exampean, whoſe | 
Water is bitter; this makes the River Hypanis alſo 
bitter, into which it flows. The Reader may col- 


lect ſeveral more Examples. 


THE Y come from an impure Sulphur, Bu- 


men, Nitre, Copperas, Copper; as Water by long 
ſtanding in a Copper Veſſel, acquires a bitter taſte. 


But I cannot credit what Molina delivers in his 
Deſcription of. Gallicia, viz. that there is a Lake 
in Ireland whoſe Waters are one half of the Day | 


ſweet, and the other-half bitter; 


THE Lake Aſphattites,* which is alſo called 
the Dead Sea, in Paleſtine, | hath bitter Waters, 
becauſe of an impure Bitumen mixed with them, 


ſo that by right it belongs to the fat Waters 5 
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he laſt Propoſition. It ſends forth a nauſeous ſtink- 
ng Vapour. Every thing without Life is there 
dawn to the Bottom: but it ſuffers no living Crea- 
ture to fink 3 neither does it grow ſweeter tho' it 
abſorbs the whole River Jordan that conſtantly 
dos into it. It's Waters are poiſonous by reaſon 
of it's containing Arſenic (JF). Tz 98: 46 8 


PROPOSITION X. 


Jo explain the Cauſe of very cold Springs, and to 
enumerate the Places of the Earth in which they 
are chiefly found, .  _ : 


NOT far from Jienne in the Province of 
Dauphine in France there is a Fountaia fo cold, 
that it ſwells the Mouth of thoſe that drink it ; 
nor can any one endure his Hands in it. It is 
not diminiſhed when Water is drawn out of it, 
nor augmented by pouring it in. On the Coaſt 
of Abex in Ethiopia (formerly inhabited by the 
Troglodytes) there are extream cold Fountains, tho? 
the Sun be exceſſive hot there. Four Miles from 
Gratz in Stiria, are Fountains boiling up in a low 
Place, ſo cold that none can drink the Water run- 
ning of drawn from thence. About a Mile from 
Culma there is a Fountain that pours out Water 
vith a ſtrong Spirit as if it were boiling, tho' it 
* cold, which makes them call it the Mad- 
Water. E | E Fo 


(7) Our Countryman Mr and it bore his Body in ſwim- 
Maundrell obſerved this Lake ming with anuncommon Force; 
marrowly upon the Spot; but but as to the Report of a Man 
could not perceive any Smoak wading into it as high as his 
a Vapour aſcending above the Navel, will be buoyed up by 
darſace of the Water, as is de- it, this he found not to be true. 
\ribed in the Writings of Geo» Salmon. EET 
vPhers, He alſo went into it, 


THE 
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T HE Cauſe of their Coldneſs is, 1. A Mixtur 
of Nitre and Alum, alſo of Mercury and Iron, &. 
2. The great Depth from whence they ſpring, 10 
that they want the Rays of the Sun, and the ſul. 
phureous Heat under Ground. 

THERE are alſo Fountains that are cold 
and hot by turns. In Catalonia there is a ſalt 
Fountain and Lake, which are extream hot in the 
Winter and as cold in Summer. This is common 
to ſeveral others. I ſuppoſe the Cauſe of it is, that 
the Pores of the Earth, being open in Summer, 
let out the. ſubterranean hot Spirit thro” them: 
which being ſhut in during Winter, keep it as in 
a Furnace or Oven, to warm the Water. Thus 


ſome Fountains are hotter in the Night than in tie 
Day. | 


PROPOSITION XI. 


To explain the Origin of thoſe Waters that ſeem to tus | 
Bodies into other Species; and to enumerate ile 
' Places of the Earth in which they are found. 


THE RE are ſome Waters which petrify Wood 
or turn it into hard Stone. A little above the 
City of Armagb in Ireland, there is a ſmall Lough, 
in which if a ſtick of Wood be fixed, and con- 
tinue for ſome Months, the Part that is faſt in 
the Mud becomes Iron, and that in the Water 
turns to a Whetſtone, and that above Water con- 
tinues to be Wood. This is reported by Giralaus | 
and Maginus: but Brietius, by what authority | 
know not, ſays that it is a Fable throughout (8) 

roy: 115 | | | q 


(2 There is certainly no ſuch fying quality; but upon due ex. 
Lough as this in Ireland; their amination it is found, that the 
famous Lough Neagh was for- ſaid quality is to be aſcribed to 
merly thought to have a petri- the Soil of the Ground _ 
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ſn the North Part of Ulſter (a Province in Tre- 


land) there is a Fountain, in which if Wood be 
immerſed ſeven Years it will be petrified. There 


are Loches of Water in 


the Province of Beauſſe 


France, that petrify every thing thrown into 
them. At the Town of Sens in [Champagne] near 


to the Lake, rather than to the 
Water of the Lake itſelf. There 
are ſome Waters in Scotland that 
petrify : As in Gleveh, at a Place 
called Achigniglium, there is a 
Rivulet which ſo turns Holly in- 
to a greeniſh Stone, that they or- 
dinarily make Moulds of it for 
caſting of Balls for Fuzees; and 
Tinkers that work in Braſs, 


make both their Moulds, and 


melting Pots of it, and Wo- 
men their round Wharls for 
ſpinning. Alſo. upon the 
north Side of the Firth of Forth 


there is a Cave, from the Top 


of which drops Water that in 
falling makes long Columns re- 
ſembling the Pipes of a Church 
Organ, and ſome of different 
Figures. See Philo. Tranſ. a- 
bridged by Lowthorp. Vol. ii. 
Page 321, 325. There is a 
* River in Thrace which if you 
drink of it, will turn your 
* Bowels into Stone, and cafes 
with Marble whatever is put 
* intoit. Concerning which Se- 
* xccathus ſpeaks in his Natural. 
Quœſt. Book 3. Chap. 20. the 
Mud ofit is of that Nature that 
* 1t glues Bodies together, and 
* hardens them. As the Duſt of 
Piuteoli, if it touches the Wa- 
* ter, it becomes Stone; ſo, on 
* thecontrary, this Water, if it 
touches any thing ſolid, ticks, 
and cleaves to it. Hence it is 
* that Things thrown into this 


© Lake are afterwards taken out 
* and converted into Stones. 
The ſame Thing happens in 
* ſome Parts of ac, if you put 
in a Rod or a green Leaf, in a 


few Days after, you take out 


© a Stone. And Pliny Book 2. 
Chap. 103, ſays, In the 
Cicous River, and in the Lake 
of Velinus, in the Country of 
Marca di Ancona, Wood caſt 
in is covered over witha ſtony 
Bark, and alſo in Surius a 
River in Colchis ; ſo that a 
hard Bark commonly covers 
over the Stone ſtill. So like- 
wiſe in the River S:/ar:us, be- 
yond Særrentum, not only Rods 
put in, but alſo Leaves turn in- 
to Stone; the Water is other- 
« wile very wholeſome todrink. 
Clarke upon Rohault's Phyf. Vol. 
ii. Pag. 202. In the Iſland of 
Haynan near China there is a 
Water of ſuch a ftrang equality, 
that it petrifies ſome ſort of 
Fiſhes when they unfortunate!y 
chance to enter into it. Among 
the Quichhſilver Mines in Guiara- 
wilica in Peru, is a Fountain of 
hot Water whoſe Current hav- 
ing runa conſiderable way, turns 
at laſt into a ſoft kind of Rock, 
which being eaſily cut, and yet 
very laſting, is uſually employ- 
ed for building of Houſes there- 
abouts. There are ſeveral pe- 
trifying, and incruſtating Wa- 
ters in Virginia, &c. 

a Lake, 


WV 3. 0 ll 
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a Lake, there flows a petrify ing Fountain. Vi. 
vius tells us that there is a broad Lake, between 
 Mazacca and Tuana in Cappadocia, which change, 
a Reed or a ſtick of Wood, in one Day, into 
Stone, There is a Fountain near Charles Baths 
in Bobemia, in which if Wood lie long it is turned 
into Stone. Such as theſe are found in divers other 
Places. Other Waters are thought to change Iron 
into Copper, which in fact they do not, only be. Wl the 
cauſe theſe Waters carry the Spirit and Particles of 
Vitriol and Copper, they eat out, and by lit: 
and little diſſolve, the Particles of Copper as they 
flow along with-the Water. 

THE Caufe why theſe Waters turn Wood into 
Stone is, 1. Some do not change the Wood itſelf 
into Stone; but the earthy, ſtoney, ſaline Par. 
ticles contained in the Water ſtick to the Wood, 
and only incruſtate it with a ſtony Cruſt, 2. 0. 
thers do not change the Wood into Stone, but 
give it a hardneſs equal to that of Stone. 3, If 
any Water have a true petrifying Quality, I ſup- 
poſe it may be accounted for thus (5), The chief 

= Difference 


(+) © In the Summer of the © Twigs, and Moſs laid for that 
year 1729 I happened to ſee *© Purpoſe on the Edge of it, it | 
the famous petrifying Spring is diffuſed all over the Stone, 
called Dropping Well at _— * and partly gleets down the | 
borough in Yorkſhire. It ari * ſides, and partly falls 1 10 
ſome yards from the Top of a dicularly in Drops upon ſome 
Break of hard marly Earth (I Pebbles, where there is 2 
cannot call it a Rock, it being ſmall Matter of Water below. 
ſeveral Degrees more ſoft, an This Well doth by no means 
crumbling than our common * petrify Wood, Moſs, &. 
Rygate Stone) made, I ſuppoſe, put into it, but only incruſt 
ſome time or other by the Ri- them all over with a ſtony 
ver Nild which flows very © Cruſt; Neither hath it thisin- 
near to it. The Current, © cruſting quality (at the Spring 
which is but ſmall, runs to © Head) before it comes to the 
the Breakwards, where be- Break, and runs down, or drop, 


ing interrupted with Sticks, * from the ſoft a 
| am 


„ * 
... ( ‚· -w . 
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Difference that can be perceived by the Eye be- 
tween Wood and Stone is, that in the Wood there 
are as it were long Fibres in which it's Parts co- 
here, tho* not very cloſe. But in Stone the Particles, 
being as it were Sands or Atoms, are not joined 
by any extended Fibres. If therefore it be the 
Nature of any Water to diſſolve, and, as it were, 
grind the long fibrous Particles of Wood, that 
they do no more cohere after this Manner, but 
are ſtill more condenſed, the Difference between 
it and Stone will not be ſo great as to he diſ- 
cerned by the Eye; yet it is probable that theſe 


I am the larger upon this, to be acted upon by Fire: but 


£ becauſe it ſeems to point out if (as in the preſent Caſe) the 


the true reaſon of Petrifaction; Particles are not ſo minute as 
for is it not hence reaſonable to penetrate the Pores of the 
to ſuppoſe? that the Water © Wood, they only ftick cloſe 
gleeting down the ſides of the *© to theoutſide of it, and parget 
* ſoft Stone, corrodes the minu- * it over (as it were) by degrees 
* teſt of it's Particles, and is im- © to a conſiderable thickneſs. 


pregnated with them; which What ſtrengthens this Opi- 
© are again ſeparated from the nion very much is; that the 
Water, by putting ſticks of Particles of the Caſe or Cruſt, 
* Wood into it, (by the Power © when ground to powder, are, 
of Attracting) as we ſee ſome 
* kinds of Salt ſeparated from 
Water by the like Means, 
* and other Bodies ſeparated only the later is ſomething 
from thoſe thatare compound- * whiter and rounder. 

ed with them, by ſuch as are Is not therefore ſuch ſub 
* found by experience to attract terraneous Earth as this, thro' 
© their Particles. Now when which the Water, of ſuch 
* theſe Particles are ſo minute like Qualities, - runs, the 
© and ſubtile, as to intrude with Cauſe of Petrifaction? 

the Water into the Pores of * Becauſe we may gather 
the Wood, in proceſs of Time, from hence the Reaſoys why 
* when it is throughly ſoaked, * Fountains; petrify ſome ſorts 
the Interſtices will be quite of Wood throughout, but 
* filled with ſtony Particles; and © not others; alſo why ſome 
if any thing ligneous remain, © petrify only the Bark, Sap, 
* it is ſo well guarded and in- *-or- ſofteſt Part, and others 
* cruſtated by . theſe Particles only incaſe it, &c. 

that it js not perceptible, nor | 


3 | mineral 


Particles of the Stone from 
whence the Water drops, 


& a aa — 


"27 RE. So 


e 


— — —— — —— — — 
_ — = - 


to all appearance, like the 
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to Wood itſelf. 
PROPOSITION XII. 


To explain the Cauſe of poiſonous or lethiferous Va. 
ters; and to enumerate the Places of the Earth in 


which they are found. 


THE Lake Aſpbaltites is one of theſe, having | 
Arſenic mixed with Bitumen in it (i). The Foun- 


tain of Neptune, near Terracina in the Country 


of the Volſcians was famous of old, becauſe all that 


drunk of it immediately loſt their Lives; and 


therefore it was filled up with Stones by the In. 
At Chycros in Thracia there was a Lake 
that killed not only thoſe who drunk of it, but 
even thoſe that waſhed in it. There is a Foun- 
tain in Theſſaly which -Cattle are not ſuffered to 
taſte, nor any kind of Beaſt to come near it. V. 
truvius relates, that there is ſuch deadly Water 
as this near the Sepulchre of Euripides in Mace- } 
donia. As to the Spring and River Styx in the 


habitants. 


) Near Eſperier in Upper * and well ſtored with delicate © 
Hungary are two deadly Foun- Fiſh; yet in the three Sum- 
tains whoſe Waters ſend forth mer Months, June, uh, 


ſuch an infectious Steam, that it 


SEC. IV. 
mineral Waters communicate ſome Subſtance eyen | 


and Auguſt, it becomes ever) 


kills either Beaſt or Bird ap- 
proaching the ſame ; for the 

enting of which they are 
walled round and kept always 
covered. 
a Lake which commonly ſends 
up ſuch a peſtilentious Vapour, 
as frequently kills Birds that en- 
deavour to fly over it. Near 
* Dantzic there is an inland 
Sea made by the Confluence of 
three Rivers, whoſe Waters 
are ſweet and wholeſome, 


6 
* 


In Treland there is 


© Year green in the middle 


© with an hairy Effloreſcence; 
© which 
by ſome violent Wind forced 
© aſhore, and with the Water 
drunk by any Cattle, Dog, or 
Poultry, cauſeth certain and 
* ſudden Death'. See Mr Kirk ? 
by's Obſervations upon it in 
 Philef. Tranſ. Ne 83. Beyond 


Subſtance being 


the Falls of Rapahanac in Vir- 


ginia there are ſaid to be poi- 
ſonous Waters, &c. 


Mountain 


—— XX ( 0Q 


| . 
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Mountain Nonacris in Arcadia the Antients write 
that it ſprings out of the Rocks, and is fo cold 
ind venomous that it is call d a River of Hell, alſo 
that it can be contained in r/o ſort of Veſſel made of 
Silver, Braſs, or Iron, bu t only in the Hoof of a 
Mule. Some Hiſtorians *4write, that Hlexander the 
Great WAS poiſoned with #this Water, by Jolla the 
Son of Antipater, not wi ghayt-a Suſpicion of Ari- 
ſotle's being concerned in fit, Vitruvius writes, that 
there was a Water, in he Kingdom of Cortus on 
the Alps, which whoevJer- taſted immediately fell 
down dead. At this Day there are ſeveral poi- 
ſonous Springs found on or about the Alps, but 
the greateſt Part of them are ſtopped up with 
Stones; ſo that they are not ſo much as taken 
Notice df... 3 

THE Cauſe of ſich Waters is their running or 
gleeting thro? arſenic al, mercurial, and antimonial 
Earths, whereby they are impregnated with their 
Fumes; for as the Smoke, or Fume, of Arſenic 
kills living Creatures, ſo Waters impregnated with 
ſuch a Fume do the ſame. 


PROPOSITION XIII. 


To explain the Cauſe and Differences of coloured Wa- 
ters; and to enumerate the Places of the Earth in 
which they are found. 


AT the Town of Chinon in Toaraine (a Pro- 
vince in France) there is a yellowiſh Spring guſhes 
out of a Cave, and as it flows is concreted into 
à Stone. In the Kingdom of Congo in Africa there 
s a River of a red Colour that flows into the 
Sea, In the Valley of Sz George near Sullzmat in 
Alſatia there is a Fountain of red Water, called 
Rothwaſſer. The Rubicon, (ſo called from it's red- 
nels) now Piſatello, in Itah, flows from the top 


TFQL 1. Cc of 


— 
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of the higheſt Alps. There are ſome Fountains of 
black, greeniſh, ard other coloured Waters, but 
theſe are very rare (æ0. 

THE Cauſe of the Colour of theſe Waters, i; 
the Colour of the Eart| 1 thro? which they run, be. 
fore they come to the F vuntain- Head, 


PROPOSI TION XIV. 


To explain the Origin of ſa, 7 Vaters; and to enume. 
rate the Places in col Mich they are found, 


THEY are owing to two Cauſes. 1. Some 
proceed from the Sea in ſub terraneous Paſſages, to 
the Superficies of the Earth, where they ſpring up. 
2. Others are generated fro m the Salt contained 
in the Bowels of the Earth, by pervading the Pla- 
ces where it lies, and mixing with it's Particles and 
Spirits, before they come to the Fountain, Salt 
Fountains are very common, and knoyn to eve 
one. In Germany there are t hoſe at Hall, in the 
County of Tyrol, at Hall in Upper Saxony, at Hall 
in Swabia, and at Hallen in Bavaria ; likewiſe thoſe 
in the Archbiſhopric of Salzburg, in the Duchy 


of Magdeburg, at Saltzburg in Lorrain ; and ſeveral 


others in other Places, which make up almoſt one 
hundred. Woe need not ſay any more to them 
here, ſince we alſo treated of them in the laſt 
Chapterz and every one knows whence they pro- 


(+) In the Province of Los ham, in Northumberland, there 
Carcas in Peru, there is a Foun- is Water comes from an old 
tain, out of which iſſues a con- Drift, formerly made to drain 
ſiderable Current, of a Colour Coal-Pits, which has an atra- 
almoſt as red as Blood. Near mentous Quality, and is turn- 
Yeoville in Somerſet/hire, there ed as black as Ink, by an In- 


is a Pool which contains a fuſion of Galls. There are ſe- 


greeniſh ſort of vitriolic Water. veral of theſe atramentous 
At Baſil, there is a Spring of Springs in other Countries. 
a blueiſh Colour. At Egling- þ 


ceed, 
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ceed, viz. from hidden Quanti ties of Salt, lying 
here and there under Ground ; it being itſelf an 
Element, | 2 | 


PROPOSITI/ON XV. 


To explain the Cauſe of boilin g Fountains, and thoſe 
that break out of the Groun ꝗ with great Force; and 
to enumerate the Places of tbe Earth, in which they 
are found. N & 


T HE Cauſe is partly a ſulphureous, and part- 1 
ly a nitrous Spirit, mixed with the Waters under 
Ground; if it be ſulphureous, the Waters are hot 
if nitrous, they are cold, but all that boil and 
bubble up like hot Fountains are not ſo, but ſe- 
veral of them are cold; as that riear Culma, called 
the Mad Water, which we mentioned in Propoſi- 
tion X. The River Tamaga, in Gallicia, riſes from 


a Lake, and art it's breakiog out, makes an odd 


kind of bellowing 
Year (0). 


(1) There is a boiling Fow1- 
tain at Peroul, not far from 
Montpellier, that heaves and 
nies in ſmall Bubbles; which 
manifeſtly proceeds from a Va- 
pour, breaking outof the Earth; 
tor upon digging any where 
near the Ditch, and pouring 
other Water upon the dry Place 
newly dug, it produces the ſame 
boiling. The like bubbling of 
Water is found round abcut 
Peroul, upon the Sea-Shore ; 
and in the Erang itſelf. There 
8 a famous boiling or flaming 
Well near Vigan in Lancaſhire, 
with which you may boil an 
Egg. and upon the approaching 


Noiſe, for ſome Months of the 
The ſtrange hot Fountain in Japan, 


which 


of a lighted Candle, it takes 
Fire. One like this was diſco- 
vered in the Year 1711, at 
Broſelay, near enloct, in the 
County of Salop: It was firit 
found out by a terrible uncom- 
mon Noiſe in the Night; the 
Noiſe was ſo great, that it a- 


wakened ſeveral People in their 


Beds, that lived hard by, who 
got up to ſee what it was, and 
found the Earth to rumble and 
ſhake in a Place near the Se- 
dern, and a little boiling up of 
Water through the Grafs. They 
took a Spade, and digging up 
ſome part of the Earth, imme- 
diately the Water flew upa great 

8 Height, 
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which (as we ol ſerved in Propoſition VII.) only 
flows twice daily, and at each time about an Hour. 
When it begins to flow, it is caſt out with ſuch 
Force and Veheme.ncy of Spirits, as to heave up 
great Stones laid on it's Mouth, and flies three or 
four Yards high, with a Noiſe reſembling the Re. 
port of a great Gun. In Weſtphalia, there is 3 
Fountain called Balder born, becauſe of the great 
Noiſe it makes in ſpringing. 

ACIDUL &, and moſt hot Baths, break out 
alſo with a great Force of Spirits, and boil up as 
if they were boiling hot 3 in Baths it is cauſed by a 
ſulphureous Spirit, and in Spaws and Acidulz, by 


the Spirit of Vitriol and Nitre, &c, 


Height, and a Candle that was 
in their Hand ſet it on Fire. 
To prevent the Spring being 
deſtroyed, there is an Iron Ci- 
ſtern placed about it, with a 
Cover upon it to be locked, 
and a Hole in the Middle there- 
of, that any who come may ſee 
the Water through. If you put 
a lighted Candle, or any thing 
of fire to this Hole, the Water 
takes fire, and burns like Spi- 
rit of Wine or Brandy. Some 
People out of Curioſity, after 
they have ſet the Water on Fire, 
have put a Kettle of Water 
over the Ciſtern, and in it a 
Joint of Meat, and boiled it 
much ſooner than over any ar- 
tificial Fire that can be made. 
Yet what is moſt ſtrange, the 
Water of itſelf is as cold as any 
Water can be, even juſt when 
the Fire is put out. Of the 
ſame ſort is that near Grenoble 


in. Dauphin ; that near Herman. 
ftadtin Tranſylvania ; that near 
Chermay, a Village in Switzer- 
land; that in the Canton of 
Friburg, and that not far from 


Cracow, in Poland. There are 


many hiſſing Springs, bubbling 
at the top, in Switzerland, and 
in other Places near the Rhine. 
There are ſome boiling Waters 
chat are hot to ſeveral Degrees, 
ſo as to boil Eggs, and other 
things put into them ; as thoſe 
near che So/fatera, not far from 
Naples; as alſo upon the top of 
Mount Zebio, in the Duke of 
Modena's Territories, not far 
from this Villa, near Saſſals; in 
the Source of the Emperot's 
Bath at Aten, in the County of 
Juliers, c. This in part from 
Dr Tancred Robinſon's Obſerva- 
tions upon boiling Fountains, in 
Loxwthorp"s Abridgment, Val. II. 


Pag. 329, 


P RO- 


cuar. 17. of Univerſal Geogr.apby. 389 
PROPOSITION XVI. 


To enumerate -the Waters that have otha- ſtrange Pro- 
perties, and to enquire into the Cauſe." of them, 


HITHER ought all ſuch to be referred, as 
cannot be conveniently reduced to the farmer Claſs. 
There is a Fountain at Cadima (eight Le agues from 
Coimbra) in Portugal, which ſwallows ub whatever 
is thrown into it; and there was formetly near to 
this, one that vomited up whatever was thrown 1n- 
to it, but it is now ſtopped. Euſebius IVierember- 
gius relates, that there is a Lake not far from Gua= 
datana in Andaluſia, which foretels a Storm, for 
when a Storm is approaching, it breaks out with 
horrible Roarings and Howlings, which may be 

card at eighteen or twenty Miles diſtance*. There 
is a Well near Calai,, [in Picardie] into which it 
you throw a Stone, you'll hear a Noiſe in the Ca- 
vity, like a prolonged Thunder-Clap. There are 
ſome Wells on the Alps, whoſe Waters cauſe thoſe 
that drink of them, to have great Swellings about 
their Necks. There is a Fountain near the Town 
of Anteque in the Province of Granada, which is of 
ſuch a Nature, as to diſſolve Rocks. L 

NEAR Tours, a Town in France, People vi- 
fit the dropping Caves, (called les Caves gouttieres) 
from whoſe Concavity Drops of Water fall in ſeve- 
ral Figures, as that of Nuts, Almonds, Sc. 

TH E hot Fountain in Japan, ſcorches and con- 
_ every thing put into it, Iron, Fleſh, Cloth, 

c. 12 

THERE. was formerly a Fountain at Clitor, 
a Town in Arcadia, whoſe Water, being drunk 


There is faid to be one like this near Guadalaxara in New 
Caſtile. | | 


CC3 by 
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by any Perſa n, made him have an Averſion to 
Wine. | 
THERE: was a Spring in the Iſland of Chios, 
made thoſe t! at taſted thereof ſtupid ; and at Suſe 
in Perſia, tt iere was a little Well, which made their 
Teeth fall cut that drank thereof, The Studious 
may colleEt ſeveral other ſtrange Properties of 
Fountains, in reading of Authors. Their Cauſes 
roceed freom the Situation, or peculiar Properties 
of the Plates where they are found (n). 


PROPOSITION XVII. 


To enumerate thoſe Fountains that flow only at certain 


Times, or that ebb and flow 


Cauſe, 


and to explain their 


T HIS Propoſition belongs to the preceding 
Chapter, becauſe it 1s about marvellous Waters, 
and being then omitted, it ſhall be explained here. 


(m) Fofephus, the Hiſtorian, 
tells us of a River, which for fix 
Days runs violently ſwift, and 
reſteth on the ſeventh always ; 
wherefore it is called the River 
of the Sabbath. Javernier tells 
of a Well at Schiras in Perfia, 
which is fifteen Years riſing to 
the top, and fifteen Years fink- 
ing to the bottom. About 
two Leagues from Paderborn, 
* 1s a treble Spring called Me- 
* thorn, which has 
© two whereof are not above a 
Foot and a half diſtant from 
one another, and yet of ſo dif- 
« ferent Qualities, that whereas 
one of them is limpid, blue- 
* iſh, luke warm, and bubbling ; 
the other is Ice-cold, turbid, 
s whitiſh, and heavier than the 


reeStreams 


former, and alſo killeth all 
Poultry that drink of it. As 
to the third Stream that lies 
© lower than the other two, a- 
© bout twenty Paces diſtant from 
them, is of a greeniſh Colour, 
very clear, and of a ſour ſweet 
* Taſte, pleaſing enough.” Phi. 
bof. Tranſ. No 7. Pag. 133. 
At the City of Toledo in Spain, 
there is a Fountain, whoſe Wa- 
ters near the bottom, are of an 
acid Taſte, but towards the Sur- 
face extreamly ſweet. Near to 
Sanyenga (a Village not far from 
Rio de la Grace, in Negroland) 
is a Well of ten Fathom deep, 
whoſe Water is naturally ſo ve- 
ry ſweet, that in Taſte it comes 
nothing ſhort of ordinary Su- 


gar. Gordon. 


Cn AP. 17. of Univerſal Geograpby. 391 
IN Wales, not far from Dinevowr Caſtle [near 
Carmarthen,) there is a Fountain which ebbs and 
flows every day with the Sea, and obſerves it's Hours. 
THE like Flux and Reflux, is obſerved in ano- 
ther on the top of a high Hill, in the Province of 
Connaught in Ireland, and yet the Water is ſweet ; 
the 75 is obſerved in the Fountain Low Zara, 
upofi the Chabretian Mountains in Gallicia, twenty 
Leagues from the Sea; allo in the Village A\arſace 
in Guienne, there is a Fountain chat follows the Tides 
at Sea, and flows at the ſame Time with the Garonne 
at Bourdeaux, There are other Fountains that are 
ſaid to increaſe and decreaſe contrary to the Tides, 
' ſuch as Strabo and Mela report to have been in the 
Iland of Gades (Cadiz) (n). | 
IN Wales, near the Mouth of the River Severn, 
there is a Pool called Linliguna, which ſwallows up 
the Water of the Flood Tides, as long as they 
flow (but 1s not increaſed thereby) : but when they 
begin to ebb, then it begins to riſe, and to vomit 
out the Water with great Vehemence all round it's 
Banks, | 
IN Cantabria ( Biſcay) there are the Tamarician 
Fountains, of which three out of the four, are dri- 
ed up twelve times every day, fo that there ſeems 


) At a ſmall Village called 
Newton, in Glamorganſhire, is 
a remarkable Spring nigh the 
Sea, which ebbs and flows con- 
trary to the Tides. * Lay-Well, 
near Torbay, ebbs and flows 
very often every Hour, vi- 
ſibly enough; ſometimes ſix- 
teen, ſometimes twenty times. 
* The Diſtahce between high 
© and low Water Mark, is a- 
© bout five pr ſix Inches. It is 
* very pleaſant to drink, and 
* ſeems to have no Communi- 


cation with the Sea.” Phile/: 


Tranſ. N? 104. Pag. 909. [There 
are tauo Fountains in Craven in 
Yorkſhire, avhich ebb and flow; 
one at Giggleſweek, called 
Ebbs and Flows, which does 
fo regularly every Day; the o- 
ther at Hebden, called Thruſ- 


kil, which ſometimes (even in 


a great Drought, when there 


has. been no Rain for a Month ) 
breaks out with a great Force, 
of whitiſh, muddy, troubled 
Water; though at other times 
it runs very clear, and affords 
excellent fveet Water. 


Cc 4 to 
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to be no V/ater in them. Pliny relates this, but I 
ueſtion whether ſuch are to be found now. 

IN the Dukedom of Anjou, above Saumur, 
there is 4 Village called Varuas, from whence x 
Rivulet flows twice daily, and twice ceaſes or ſtag. 
nates. 

IN Savoy, there is a large Spring called the 
Wonderful Fountain, which ebbs twice every Hour 
and flows twice, making a great Noiſe before it 
begins to flow. It runs into the Lake Bourget. 

ON the Mountains of Foix (in Languedoc, a 
Province of France) near the Village Belleſtade, is 
the ſource of the River Lers, which in June, Ju- 
ly, and Auguſt, ebbs and flows twenty four times 
every Day. Bertius relates this from Papyrius. 

IN the part of Weſtphalia, called Paderborn, 
there is a Fountain that ebbs and flows twice every 
Day, tho' it emits as much Water as, a little below 
the Fountain, turns three M1ll-wheels. It breaks 
out with a great Noiſe, and therefore (as we ſaid 
before) is called Bolderborn (i. e. the boiſtrous 
Spring]. | 

IN the Town of Villanova in Portugal, there is 
a Fountain, commonly viſited, that flows only from 
the beginning of May, to the beginning of No- 
vember, and then leaves off; as Euſebius Nierem- 
bergius relates. | 

IN the County of Valais, in Germany, not far 
from the Baths called Leuckerbad, there is a Foun- 
tain called St Mary's Well; it ceaſes to ſpring 
on St Mary's Day in Autumn, and returns in 
May. | 

IN Carniola,] not far from Laubach, there is 


a Lake that is ſo dry in Summer, that it is ſowed 
and mowed (o). The Water returns in Autumn, 


and 


{o) This Lake is ſo very re- Deſcription here, which weſhall, 


markable, that it will deſerve a | give from Phils/ Trauſ. No 
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54, 109, 191. It is called the 
Z irchnit zer Sea, from Zirchnitz, 
a Town upon it's Banks, of a 
bout three hundred Houfes. The 
Lake is near two German Miles 
long, and one broad. It is ſur- 
rounded everywhere with moun- 
tzins, and no where runs over. 
In June, Fuly, and ſometimes 
not till Auguſt, the Water runs 
away, and finks under Ground, 
not only by Percolation, or fal- 
ling through the Pores of the 
Earth, but by retiring under 
Ground, thro' many great Holes 
at the bottom; the little, if any, 
that remains in the hilly or rocky 
Part, is evaporated; and in Q9- 
ber or Novem. it moſt common- 
ly returns again (though not at 
any certain Time) and ſoon co- 
vers the Tra& of Earth again. 
This Return and Aſcent is ſo 
ſpeedy, and it mounts at the 
Holes with ſuch Violence, that 
it ſprings out of the Ground, to 
the height of a Pike. 

The Holes are in the ſhape of 
Baſons or Cauldrons, which are 
notofthe ſame Depth orBreadth, 
being from twenty to ſixty Cu- 
dits more or leſs broad, and from 
eight to twenty Cubits deep. In 
the Bottom of theſe are ſeveral 
Holes, at which the Water and 
Fiſhes enter, when the Lake 
ebbs away. 
ſoft or looſe Earth, but com- 
monly made in the ſolid Rock. 

The Lake being thus every 
Tear wet and dry 9 the In- 
habitants for many purpoſes. 
For firſt, while it is full of Wa- 
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ad brings Fiſh with it. 
there is a Fountain that hath the ſame Property. 


Theſe are not in 
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Not far from hence, 
SO 


ter, it draws to it ſeveral ſorts 
of wild Geeſe and Ducks, and 
other Water-Fowl, which may 
be ſhot, and are very good 
Meat. 2. As ſoon as the Lake 
is emptied, they pluck up the 
Ruthesand Weeds, which male 
Litter for Cattle. 3. Twenty 
Days after it is fully dry, they 
cuta great Quantity of Hay upon 
it. 4. After the Hay is in, they 
plow it, and ſow Millet, which 
generally comes to Maturity, 
5. There 1s great Variety of 
Hunting ; there coming out of 
the neighbouring Woods and 
Mountains, plenty of Hares, 
Foxes, Deer, Swine, Bears, &c. 
ſo ſoon as the Water is gone. 
6. When it is full, one may 
Fiſh in it. 7. All the Time 
when the Water goes away, it 
yields great abundance of Fiſh, 
which they catch in the Pits and 
Places, where the Holes are not 
big enough to admit them un- 
der Ground. Laſtly, when the 
Water returns, it brings a ſort 
of Ducks with it, which are 
bred under Ground, and when 
they firſt come out can ſwim well 
enough, but are ſtark blind, and 
have few or no feathers on them. 
They ſoon ſee aſter they come 
into the Light, and in a ſmall 
time get their Feathers, being 
much like Wild- Ducks, and are 
of a good Taſte, and eaſily caught. 

The Cauſe, or rather Modus, 
of all theſe wonderful Phænome- 
ne in this Lake, is ſuppoſed to 
be, a Lake (viz. a ſubterraneous 
one) under the Bottom of this. 


With 
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SO the Pool or Lake of Maron, between the 
Sea of Galilze, and the City Belena, is ſo dry in 
Summer, that it brings forth tall Herbs and Shrubs. 
yielding ſhelter to Lions, Wolves, and other wild 


Beaſts. 


IN Guienne, near the Church of St Jean d Au. 


geli, there is another that hath almoſt no Water in 
it in Winter, but abundance in Summer, 

THE like is found in Spain, about twelve 
Miles from Valladolid, which begins to flow in May, 
and gives over in November. 


ALL hot Baths flow without ceaſing, except 


thoſe, already mentioned, in the Griſons Country. 


with which it communicates by 
the ſeveral Holes deſcribed. 
There are alſo one or more 
Lakes, under the borderin 

Mountain Fawornick, but whoſe 
Surface 1s higher than that of 
the Lake of Zirchnitz. 
upper Lake is poſſibly fed by 
ſome of the many Rivers, which 
in this Country bury them- 
ſelves under Ground. When it 
rains, eſpecially in Thunder- 
ſhowers, which are the moſt 
haſty, the Water is precipita- 
ted with great Violence down 
the ſteep Vallies, in which 


This 


are the Chanels of theſe Ri. 


vulets ; ſo that the Water in 
this Lake being increaſed by 
the ſudden coming of the 
Rains, faſter than it can empty, 
ſwells preſently, and finding 
ſeveral Holes or Caverns in the 
Mountain higher than it's or- 


dinary Surface, it runs over by } 


them into the ſubterraneous 
Lake under that of Zirchnitz, 
into which the Water comes 
up by the ſeveral Holes or Pits 


in the Bottom thereof, as like- 


wiſe by viſible Paſſages above 
Ground. | | 


Ser 


e 
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Containing one CHAPTER. 


CHAP. XVIII. 


(f the Changes on the terraqueous Globe, viz. of 
Water into Land, or Land into Vater. 


PROPOSITION I. 


o enquire how much of the Surface of the terraqueous 
Globe, the Earth and Water ſeverally take up. 


T is impoſſible to know this accurately, becauſe 

we are ignorant of the Situation of the Earth 
and Ocean, about the North and South Pole, and 
becauſe their Superficies are terminated by irregular 
and crooked Lines, not eaſily computed or mea- 
lured, But ſo far as we can gueſs, from a bare 
lnſpection of the Globe, it ſeems that the Super- 
ficies of the Earth and Water are nearly equal; 


ach taking up half of the Globe's Surface, 


PROPOSITION II. 


The Surfaces of the Earth and Waters, are not always 
equally extended, but ſometimes more, and ſometimes 
leſs; and what the one loſes the other gains. 


TH E Sea frequently breaks in upon the Land 
n ſeveral Places and overflows it, or waſtes it by 


WY <'grees, and waſhes it away; by which means 


\ it's 
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it's Superficies is enlarged according to the bigneg 
of the Plane of Earth it overflows ; ſuch an Ina 
undation happened of old in Theſſaly, Sc. Bu 
the greateſt that we know of have made no ſen; 
ſible Alteration in the Surface of the Globe, tho 

it is poſſible that, ſome Time or other, there will 
happen ſuch as may; as we ſhall ſhew in Propo. 
ſition xvili. 


PROPOSITION III. 


To compute how much Earth and Water the terraqu: 
a ous Globe contains, HC 


T O find this accurately there ought to be 
known exactly the Surface of the Water; and ig 
Depth in different Parts of the Sea, and alſo the 
Bulk of the ſubterraneous Waters. All which 
we are ignorant of, and have no method to find 
them; and therefore are at a loſs in finding the 
true quantity of either Earth or Water. We may 
form an Hypotheſis, and take the Superficies of 
the Water for half the Superficies of the whole 
Globe, and alſo ſuppoſe the Sea to be a quarter 
or half a Mile deep, (one Place with another) 
not reckoning the Water in ſubterraneous Cx 
verns. | 

THESE being granted, the quantity of Wa. 
ter is found thus: Take a quarter or half a Mile 
from the Semidiameter of the Earth, and find the 
- Solidity of a Sphere, . whoſe Semidiameter is equal 
co the Remainder. This Solidity being taken from 
the Solidity of the whole Globe, half the Remain: 
der is the quantity of Water. This laſt being a. 


gain ſubſtracted from the Solidity of the Globe, FF 
leaves the quantity of Earth, to which, for the. 
Mountains, you muſt add a fourth or fifth Patt 


of the Bulk of the Water, or even a halt: 1 
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Il this is but gueſs. work, and not to be depended 
upon for Tr uth. | 


PROPOSITION IV. 


the Water may leave the Shore, and the Places of 
the Earth which it covered before, for ſeveral Rea. 
ſons 3 ſo that the dry Land may appear where it 
was Water or Sea before, and a new Plat of Earth 
may ſeem to be formed, 


TRACTS of Water are ſeven-fold ; 1. The 

Ocean. 2. Bays. 3. Seas or Streights. 4. Rivers, 
;, Lakes. 6. Ponds. 7. Bogs. 

THAT Bogs or Marſhes may be drained, ei- 
her by letting off the Water, or drying it up by 
continual Fires, or by throwing dry Earth into 
hem, none need doubt; for in ſeveral Places and 
Countries there are fertile Fields, where there were 
formerly nothing but Bogs and Marſhes; as in 
ſſaſtobalia, Gelderland, Brabant, Holland, Muf- 
my, Sc. So the Peloponneſus in Greece was, in 
he Time of the Trojans, barren and marſh 
Ground, but was made fertile in Ariftotle's Time 
by draining 1t. 

THE ſame may be ſaid of Pools and Ponds, 
much are not very different. 


* 
il PROPOSITION V. 


ual Rivers leave their Shores (or part of their Chanels) dry, 
on'y and form new Parcels of Ground in many Places. 


. 1. IF their Water bring down a great deal of 
Ve; earth, Sand, and Gravel out of the high Places, 
the ud leave it upon the low, in preceſs of Time 
art teſe will become as high as the other, from 
yet whence 
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whence the Water flows: Or when they leave thi, 
Filth in a certain Place on one fide of the Chanel 
it hems in and raiſes Part of the Chanel which be. 
comes dry Land. 

2. IF a River take another Courſe, made b 
Art, or Nature, or ſome violent Cauſe, as the 
Wind, or an Inundation, it leaves it's former 
Chanel dry. 

3. IF the Fountains that feed a River are ob. 
ſtructed, or ceaſe to ſend out their Waters, be. MW * 
cauſe of the Earth falling in, or by being ſtoppeq Ml " 
with Heaps of Sand driven in by the Wind fron Ml * 
the adjacent Places, the Chanel of that River be. ! 
comes dry. AY 

EXAMPLES of Rivers, whoſe Chanels are 
now dried up either wholly or in Part, are frequent. 
ly met with among Authors; not of any great 
Rivers, but of thoſe of the ſmaller ſort, and ſome 
Branches of the great ones; thus that Branch of tle 
Rhine, which formerly run by Leyden into the Ger- 
man Ocean, ſome Ages ago forſook it's Chanel, 
which is now dry Land, and ſtagnates between 

den and Catwic. | 

WE have alſo ſeveral Examples of Shores that 
have been left dry by Rivers making themſelves? 
deeper and narrower Chanels than they uſed to run 
in; alſo of Rivers that are not navigable now, 
which have been ſo formerly, their Chanels being 
made ſhallower, and, in proceſs of Time, may be 
quite choaked up, as the Schelde, Sc. Therefore 
the Rulers of Countries take care that the Sand- 
Banks, Filth, and Sediment, be continually re- 
moved out of ſuch Rivers, ſo that they may be 
kept open and navigable as much as poſlible. 

BUT great Rivers are not dried up, or turn- 
ed into dry Land in a great many Ages, or even 
Myriads of Ages, becauſe a vaſt number of ſmall 

ones 
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ones flowing from different Parts make up tkeir 
Waters and feed them; ſo that if one or two of 
chem be dried up, or change their Courſe, it will 
te a long time before ſuch an Accident happen to 
them all. One ſingle Sand-Bank indeed might per- 
form Wonders, in choaking up the Paſſage of a 
River, and make it take a new Chanel, whereby 
the former is dried up; but the River itſelf con- 
tinues to low, becauſe it's Fountains and Branches 
are not obſtructed. Nevertheleſs it is certain, that 
neither the Nile, the Tanais, the Elbe, nor the 
Rhine, Sc. did or will always flow in the ſame 
Places, but their Chanels were formerly dry Land, 
and in future Ages will be ſo again, 


PROPOSITION Vi. 


Lakes are dried up and turned into Earth. 


IF the Lake be fed by Rivers flowing into it, 
the Change is made by turning the Rivers another 
Way, or by their ceaſing to flow, together with 
Evaporation, If it receive it's Waters from the 
Ocean or Sea by ſubterraneous Intercourſes, theſe 
are to be ſtopped or diverted ; and ſo the Lake 
at firſt is changed into a Fen or Bog, and after- 
ward into dry Ground. Ariſtotle (ſpeaking of 
Lakes fed by Rivers) ſays, it is certain that the 
Force of the Water bringing Mud, or ſuch like 
Matter, into any Lake, changes it into a Fen 
or Bog, and afterwards into dry Ground; for the 
Water ſtagnating, is in Time dried up. Thus 
the Mud and Sand, which the many Rivers bring 
down into the Lake of the Maæotis, have made it 
© allow, that it will not admit ſuch large Ships 
now, as failed upon it about ſixty Years ago. 

3 Of 
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Of ſmall Lakes that are turned into dry Land we 
have ſeveral Inſtances, eſpecially in Holland, 


PROPOSITION VI. 


Streights are dried up and turned into Iſthmug;, r 
Parts of Continents. 


T HIS is cauſed by the continual gathering and | 
ſubſiding of the Mud and earthy Matter, which WM 
in Time choaks up the Streight, and ſtops the In. M - 
tercourſe of the Water. | A 

THUS it ſeems very probable that the Iſth. MW ' 
mus between Africa and Aſia, which parts the 
Red-Sea from the Mediterranean, was formerly 2 
Streight and joined them. The Depth of the &a Ml. 
in ſeveral Streights is alſo found to grow leſs, and 
the Water to become ſhallower than it uſed to be, 
which is a certain Sign that ſuch a Streight, ſome 
Time or other, will be left bare, and be turned 
into dry Land. So that Bay in the Atlantic Se | 
which the Hollanders called the Zuider Sea, and the 
Streights of the Texel, will not now admit of load- ? 
ed Ships of the firſt or ſecond Rate, as they uſed 
to do formerly; and as the Water evidently leſſens J 
and becomes ſhallower every Year, it is likely the 
Texel, will one Time or other, become dry Ground: | 
and that Streight which they call Ulze will, very 
likely, have the ſame Fate. | 


PROPOSITION VII. 


Bays may be in time dried up, and turned into frn 
8 Ground. 


T HIS may happen from a two-fold Cauſe: 1. 
If the Streights which join the Bay to the Ocean } 


become an Iſthmus, or be choaked up with 1 
an 
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and Mud (that ſuch a thing may happen, we ſhew- 
ed in the laſt Propoſition); by this means the Bay 
is cut off from the Ocean, and becomes a: Lake, 
which is turned into a Fen, or Bog, and then into 
dry Ground. 2. If the Chanel of the Bay be 
heightened continually by the Sand and Gravel, 
brought down by the Rivers into it, it will in 
Time oe higher than the Ocean, and receive no 
more Sea- Water. 

THUS the Mediterranean, Baltic, Red-Sea, 


| Perſian Gulph, &c. which are now Bays, may be 


changed, one Time or other, into dry Land; as 
we ſhall further prove in the next Propoſition, 


PROPOSITION IX. 


The Ocean in ſome Places forſakes the Shores, fo that 
it becomes dry Land where it was formerly Sea. 


THIS is cauſed by theſe Means: 1. If the 
force of the Waves daſhing againſt the Shore, be 
broken by Cliffs, Shoals, or Rocks, ſcattered here 
and there, under Water, the earthy Matter con- 
tained in the Water, as Slime, Mud, Sc. is made 
to ſubſide, and increaſe the Height of the Sand- 
Banks, whereby the Violence of the Ocean is more 
and more reſiſted, which makes it yield more Se- 
diment; ſo that at length the Sand-Banks, being 
raiſed to a great Height and Bulk, entirely ex- 
clude the Ocean and becomes dry Land. 2. It 
contributes much to heightning the Shores if they 
be ſandy and rocky, for then the Sea daſhing a- 
gainſt them, and withdrawing, carries little or no- 
thing away from them, but every Time it ap- 
proaches them it brings Dregs and Sediment, 
whereby they are increaſed in the Manner afore- 
lad, 3. If ſome neighbouring Shores conſiſt of 
light, mouldring, porous, Earth, which is eaſily 

l. I. D d waſhed 
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waſhed away by the Flux of the Sea, it is mixed 
with the Water, and left upon ſome other adjacent 
Shore that is harder; beſides, when the Sca en. 
croaches upon one Shore, it relinquiſhes another 
not far off. 4. Large Rivers bring down vaſt 
Quantities of Sand and Gravel to their Moutls, 


(where they . exonerate themſelves into the Sea) 


and leave it there, partly becauſe the Chanel is 
wider and ſhallower, and partly becauſe the Sea ? 
reſiſts their motion; but this is chiefly obſerved 
in Countries, whoſe Rivers annually: overflow their 
Banks. 5. If frequent winds blow from the Sea 
to the Shore-wards, and the Shore itſelf be rocky 
or of rough Earth without Sand, it gathers Slime 
and Mud, and becomes higher. 6. If the Tide | 
flow quick, and without great Force, but ebb 
flowly, it brings a great deal of Matter to the 
Shore, but carries none away. 7. If the Shore de. 
ſcend obliquely into the Sea for a great Way, the 
Force of the Waves are broke and leſſened by 
Degrees, and the Sea leaves it's Filth and Slime 


upon it. a 


THERE are ſeveral Places of the Earth, which, 
it is certain were formerly covered by the Ocean. 
Where Egypt is now, it was formerly Sea, as ap- 
pears both from the Teſtimony of the Antients, 


and Experience; for the Nile, flowing from the 


remote Regions of Ethiopia, when it over- 


flows it's Banks, covers all Egypt for a Time, and 
then ſettling by Degrees, it leaves the Dregs, Mud, 


Dirt, and earthy Matter, which the ſwift Courſe 


of the River had brought down; by this means Eg 


becomes annually higher and higher. But before ſuch? 
a Quantity of Matter was brought down to the? 
Nile, the Sea covered the Land of Egypt, tho it 


be repulſed and hemmed in now by the Earth's ac- 


quired Altitude. Ariſtotle, among others, aſſerts 


this, and ſays: This Place, and the whole Coun: 
| 3 | ir 
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try (meaning Egypt) were formed by the pouring 


in of the Nile, and ſeems to gain Firmnels every 


Year. But ſince the neighbouring Inhabitants, by 
Degrees, began to cultivate the Marſhes and Bogs 
as they dried up, it is impoſſible to gueſs at the 
Time of this Mutation. However, it ſeems that 
all the Mouths of the Nile have been made by 
Hand, and not by the River, except that of Ca- 
nous. It is further evident, that all old Egypt 
conſiſted only of one Town, which they called 
Thebes. Homer declares this, who flouriſhed (I may 
ſay) not long after theſe Changes; for he men- 
lions that Place as if there were then no ſuch City 
as Memphis, at leaſt not ſo large. Seneca explains 
this better thus: Egypt (ſays he) aroſe wholly at 
firſt from Mud; and if we may credit Homer, the 
Iſland of Pharos was ſo far diſtant from the Con- 
tinent, as a Ship, with all her Sails ſpread, could 
fail in a Day, but now it is joined to the Continent 
for the Nile lowing muddy and troubled, and car- 
rying down much Slime and Dirt, leaves it about 
is Mouths, whereby the Continent is annually en- 
larged, and Egypt is ſtretched further and further 
every Year. Hence comes the Fatneſs and Ferti- 
lity of the Soil, and alſo it's Evenneſs and So- 
lidity ; for the Mud ſettles and grows dry and 
hard, and the Ground becomes firm by what is 
laid upon it. 

THE Ganges and 1ndus, both famous Rivers in 
India, do the ſame as the Nile, by their Inunda- 
tion; alſo the Rio de la Plata in Braſil. And 
It is very probable that China was formed by 
this means, or at leaſt enlarged ; becauſe the 
impetuous River, called the Hoambo, flowing out 
of Tartary into China, and frequently overflowing 
It's Banks, tho' not annually) hath ſo much Sand 
and Gravel in it, as to make a third Part of it's 


Waters, 
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THESE Examples demonſtrate the fourth 
Cauſe, viz. that Rivers make the Sea forſake the 
Shore; but the Sea itſelf, in ſeveral Countries, i; 
the Cauſe of it's own retiring, by bringing to the 
Shore, and there leaving Sediment and Matter 
enough to increaſe the Altitude of the Coaſt ; ſo 
that it ſuffers not the Sea to overflow it any longer, 
Thus Holland, Zeeland, and Gelderland, were formed; 
for the Sea covered theſe Countries formerly, as is 
known both from the antient Monuments mention. 
ed in Hiſtory, and the Quality of the Soil itſelf, 
In the Mountains of Gelderland, not far from NM. 

ven, there are found Sea-Shells, and at a great 
Depth in Holland are dug up Shrubs and ouzy mat. 
ter; add to this, that the Sea itſelf is higher than 


theſe Countries, and would overflow and cover 
them, but that it is reſtrained by Banks and Dams. 
On the other hand, there are ſome that think Hol- 
land and Zeeland aroſe from the Mud and Sand 
brought down by the Rhine and the Maes; nor is this 
unlikely. Pruſſia alſo and the adjacent Countries 


daily become larger by the Sea's retiring, 


PROPOSITION X. 
To explain the Origin or Riſe of Sand- Banks. 


BY Sand-Banks we underſtand large Collections 


or Cliffs of Sand in the Water, ſtanding up above 
the Chanel of a River, to ſuch a Height as to hin- 
der the Paſſage of Ships. The Dutch Sailors call 

them een Droogte, een Banck, een Riſs ; the Portugueſe, 
Abrothes, and Baixes, They differ not from Rocks, 
only that Rocks are hard, ſolid, and coherent in 
their parts; whereas Sand- Banks conſiſt of grains of 
Sand, that ſtick more looſely together. Tho 
theſe two are often confounded, 


THESE 
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THESE Sand-Banks lie either in the Chanels 
of Rivers, as frequently in the Elbe, and the Wolga; 
or at the Mouths of Rivers, as is alſo frequent in 
the two Rivers juſt mentioned; or on the Sea 
Shores, or in the middle of the Sea. The manner 
of their Generation is the ſame as in the foregoing 
Propoſitions we obſerved of the drying up the 
Courſe of Rivers, and the Shores of the Sea. For 
it generally happens, that the Ocean, before it 
leaves any part of the Land for good, firſt pro- 
duces theſe Sand- Banks near the Shore ; then recedes 
by degrees, and leaves the Sand-Banks a part of 
the Continent. And after the ſame manner it hap- 
pens in the Chanels of Rivers, before they dry up, 
and are totally forſaken by the Waters. The moſt 
common Cauſe 1s the increaſing of the Rivers with 
Rain, or melted Snow, fo that they ruſh down 
violently, and waſh off their Banks, where they 
are narrow, Slime and Mud ; which 1s carried 
down a great way from their Fountains, till *tis 
brought to ſome wide Place, where the Motion is 
not ſo violent; and here it ſubſides and forms a 
Bank of Sand, or Mud, 

NOR can any greater Evil happen to the moſt 
rich and flouriſhing trading Towns, whoſe loaded 
Ships have been ruined by them; not to mention 
Towns, that thro' Time are quite forgot, there are 
the Cities Stavoren in Friefland ; Arnemude, or Ar- 
mugen, in Zeeland; and Dordracum in Holland; 
Antwerp in Brabant; and Stada, in the Biſhopric 
of Bremen ; all which have had this Fate. 

NOR is there ſcarce any trading Sea-Port free 
from the Danger. Theſe Sand-Banks in the Elbe, 
have loſt a great many Ships to the Hamburghers, 
which had eſcaped many Dangers on the Ocean 
and in other Places, eſpecially the Texe!, and the 
Uke at Amſterdam. 
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MANY of theſe Banks are ſeen on the Sea. 
Shore of Flanders, and Frieſland, and at low Wa. 
ter ſeem to be parts of the Continent, having ſo 
little Water above them at high Tide, as not tg 
admit of Ships. The Sand-Banks that are famous 
or infamous among Sailors for Shipwrecks, are 
1. Thoſe found all in one Place, at the Shore of 
Braſil, extending in a Tract of ſeventy Miles, 
which they that go to the Indies, ought carefully 
to beware of, when they are failing that way to 
avoid being becalmed on the Guinea Shore, tho 
they come as near them as they can, to get the 
more Wind; but ought to take Care they do not 
fall in between thoſe Banks, and the Shore. 2. 


Thoſe of St: Ann, not far from Guinea in Africa, | 


in ſix Degrees of North Latitude : the Ships once 


carried among them, are not brought eaſily from | 
them; but detained for ſeveral Days, when the Sea- | 


men think they have got rid of them; for they 


do not lie cloſe together, but are parted by Gulphs 1 
and deep Places; ſo that when they are in ten Yards ? 
Water, they on a ſudden ſhall ſound but three 
Yards. 3. Tho between Madagaſcar, and Ara- 


bia, and Africa, called the Baixas of Judæa: they 


are ſharp, ragged Rocks of Coral, of various Co- 


lours. 4. Thoſe about China, 5. Thoſe towards 


Flanders ; and ſeveral others that may be ſeen in Sea 
Charts. 


WE have ſhown one Way how they are formed, 
viz, by the ſubſiding of the Matter which the Sea 


carries with it; we may add a ſecond Way, and 
that is, by the Sea's coming in upon Land, that hath 


heaps of Sand on it, which, being covered, are 


Sand-Banks under the Surface of the Water. Thus 
at the Shores of Gelderland, and Holland, there are 


ſeveral ſuch, which they call Dunen ; they are in 


a long Tract raiſed above the Land, on the 
5 Shore; 
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shore; and if the Sea break in, then theſe Hills 
become Sand Banks. 

THEY are frequently at the Mouths of Rivers 
where they are broadeit, and where their Motion 
is not ſo rapid but the Matter can ſubſide, and the 
Waves of the Sea beat back the River-Water, 
which ſtops it's Force, It is worth while to diſtir:- 
guiſh and conſider theſe two ways, | 


PROPOSIEITON XI. 


To judge whether the Sand- Banks not far from tbe 
Shore will become à part of the Continent, 


WE ſhowed, in the preceding Propoſition, that 
they are formed two ways; one by the ſubſiding 
of Matter, and the other by Heaps of Sand that 
are overflowed : if they happen in the firlt way, 
and they be found to increale ſtill, it is likely they 
will be joined to the Continent ; but if in the ſecond 
way, and they are not increaſed, then it is not like- 
ly they will be joined, but rather that the Sea will 
come further: but this we only guels. 


PROPOSITION XII. 


Iſlands are formed in the Sea and Rivers, ibe {ame 
way that Sand- Banks are (which may become Iſands 
and alſo another way. 


FOR if there be gathered in, any part of the 
Sea, Sand, Gravel, Slime, or Clay, it will in time 
become an Iſland ; and if the Sea break in upon 
the Land, and ſurround Hills, they become Iſlands; 
and thus *tis likely thoſe were formed which are 
very high, as St Helena, the Iſle of Aſcenſion, We. 
eſpecially if they be rocky and ſtony. 


Dd 4 AND 
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AND to theſe belong thoſe which the Sen 


cuts off from the Land that juts out into it; thus 
antient Writers tell us, that Sicily was cut off from 
Daly, by the breaking in of the Sea violently; | 
and the Verſes of the Poet on this Subject are well 


known. 


BY the firſt way, viz. by ſubſiding and ga. 
thering of a great many earthy Particles, were 
formed the Iſlands of Zeeland, Denmark, and Ja. 
pan; and alſo the Iſles of Molucca: for there 


were found, by thoſe that dug the Ground there 
a little way down, a great quantity of Sand and 
Shells. 

THE Inhabitants of the Iſland of Ceylon ſay 


their Iſland was ſeparated from India, and it is ve- f 
ry likely. Thus the Iſland of Sumatra is thought to 


have joined Malacca; and it is probable, becauſe 
of the ſeveral Banks and Quick-Sands there. It is 
certainly believed it was the golden Cherſoneſus, 
and was counted to be a Peninſula, for it appears ſo 
at a diſtance, and to be joined to Malacca. 
THE Indians, on the Malabar Shore, tell us, 
that the Iſles of Maldives, were of old joined to 
India, in one Continent, and are now a great 
way from it, and divided into eleven thouſand 
Iſlands; and it is probable they will all in time 
be joined in one Iſland, they being not diſtant 
in ſome Places above four or five Yards. The 
narrow Seas will become narrower, and fo join 
one to another, And indeed all the oriental Iſlands, 


between the Continent of Afia and Magellan, ſeem 


to ariſe from the Sea's breaking in violently on 
the Land, and ſeparating one part from another; 
for the Pacific Sea moves with a continual force 
to the Eaſt from America to theſe Iſles, and the 
Wind blowing conſtantly that way increaſes the 
force; it is not therefore unlikely that, ſeeing all 
theſe Iſlands are in the Torrid Zone, Aſia w_ 
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old join the Magellanic, or South Land, the Earth 
being broke off here and there by the Sea, *till 
at laſt it made it's way to the Indian Ocean, and 
formed many Iſlands ſtrangely ſituated cloſe toge- 
ther, as Java, the Celebes, Borneo, Madura, Am- 
boyna, Sc. 

WE may judge the ſame of the Iſlands in the 
Gulf of Mexico, and at the Streight of Magellan. 

IT is uncertain whether the Iſlands of the AÆgean 
Sea were broke off the Land by the Sea, the 
Waves from the Euxine and Mediterranean Sea 
meeting one another, or by the ſubſiding of the 
Matter which was brought from the Euxine to the 
Propontis ; tho' the former is more probable : and 
perhaps this was the famous Deluge of Deucalion. 
It is certain the Iſle of Eubæa, or Negroponte, joined 
Greece, as famous Writers relate ; for the Sea be- 
tween them is ſo narrow as to have a Bridge over 
i. 
WE have ſeveral Inſtances of Iſlands made by 
Sand-Banks. - Thus thoſe in the Nile, and in the 
River of St Lawrence in North America, were Sand- 
Banks. The Rivers make Iſlands alſo when they 
diſcharge a Branch in one Place, and receive it 
in another, as in the Tanais, and Wolga, and o- 
thers; which no doubt is done by the Induſtry 
of Men. The Oby does the ſame. The two 
Rivers, Rengo and Coauza, produced the Iſle of 
Londa, on the Shore of ſouthern Africa, where 
they exonerate themſelves into the Sea, be- 
cauſe they bring down from the high Places a 
great quantity of Slime and Gravel with great Vio- 
lence, which they depoſited ſtill in the Mouths of 
the Rivers, and ſo made the Iſle of Loanda; which at 
firſt was but a Sand-Bank, and now it is a fruitful 
Iſland, abounding with Inhabitants and fertile Land, 
We believe a great many Iſlands on the Shore 
were formerly Sand-Banks, or Clay-Banks, = 
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ſome were made by parting them from the Con. 


tinent, as at Norway: and this is moſt probable gf 


thoſe that are hard and rocky. 

BUT, in the Indian Sea, ſuch may happen 
by both ways; for while the Sea wears off, it 
doth at the ſame time carry away with it much 
Earth, which ſettles in another Place; and this is 
much cauſed by furious Winds, and frequent 
Storms, that come from the breaking of the Clouds 
in the rainy Months; from May to September. 
The Sea is ſtrangely diſturbed by theſe, fo that 
the Sand and Clay 1s raiſed from the bottom, 
and carried to the Indian Shores. Thus the Mouths 
of the Harbours at Goa are fo obſtructed by 
Heaps of Sand, which come with the force of the 
Storms from May to September, that ſmall Ships 
can ſcarcely enter; and theſe Heaps of Sand ſo 
obſtruct the Harbour of Cochin, that they are like 
a Bar, or Wall, that neither great nor ſmall Ships 
can enter, 


FOR continual Rains on Mount Gate, and the 


frequent Storms from the Clouds which are ſeen 
hanging as it were above the tops of the Moun- 
tains, pour out ſo much Water with ſuch Violence 
that the Sea carries a great deal of Sand to the 


Shores; where, meeting with Oppoſition, the 


Sand ſubſides, which is carried away again by the 
Sea, when the Winter 1s over, and the Harbours 
cleared. 

THERE are ſome Iſlands fo near the Land, 
that they are ſurrounded at the time of full Sea; 
and if the intervening Chanel become higher, theſe 
Iſlands become a Part of the Continent. 

AND the overflowing of the Nile makes the 
Towns and Hills look like Iflands ; and the Wolga 
doth ſo ſwell in May and June as to cover the 
Iſlands and Sand-Banks in it; and ſeveral of the 


INands near India become like Sand-Banks in the 


rainy 
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rainy Months, when the Nile and Ganges overflow 
theſe Countries. x | 


PROPOSITION XIII. 


There is another way that Iſlands are formed beſides 
the two abovementioned, which is delivered by ſome 
Writers, viz. that the Earth on a ſudden is car- 


ried from the bottom of the Sea, and ſuddenly riſes 
to the Surface. 


OTHERS think very juſtly that this fabulous 
way comes from the fabulous Greeks and Poets, who 
will have Delos ro have come up that way ; and 
the grave Author Seneca ſays, the Ifland Thera/ia 
did, in his Time, come up in the Azgean Sea, and 
that the Seamen obſerved it: and tho? indeed there. 
are but few Examples of this kind, yet we are not 
therefore to think it impoſſible ; for there may be 
in the bottom of the Sea ſome porous, ſpongy, 
hollow, and ſulphureous, Earth, (as there are many 
forts of light Earth,) which is now grown to a 
great Height under the Water; and if it come to 
break off by the force of the Sea, and being of leſs 
or equal Weight with the Water, it may come to 
the Superficies, and an Iſland appear on a ſudden. 
Or a Spirit ſnut up under the Earth, and endca- 
vouring to break out, may without the force of the 
Water bring it up to the Surface ; for theſe Spirits 
included have great Power, as appears in Earth- 
quakes, by which whole Mountains have been 
thrown up and ſwallowed down, and the ſame way 
are great Towers and Walls blown up by Gun- 
Powder placed under Ground. 

IF therefose the Iſland that thus appears ſud- 
denly do yet adhere to the Bottom, it muſt be 
that it was forced up by the Spirits incloſed un- 
derneath; as ſome write, that ſometimes Moun- 


tains 
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tains have been blown up that way; hut if it do 
not adhere to the Bottom, it might be looſened 
from the Bottom, partly by the force of the Wa. 
ter, and partly by the incloſed Spirits, and come 


up by it's own Lightneſs. 
PROPOSITION XIv. 


FROM this another doubt ariſes; Whethe 
there are floating Iſlands ; as Thales thought the 
whole Earth did float on the Water of the Ocean: 
but his Opinion is ſufficiently refuted from the 
Sea's Chanel being continued every where, and 


yet there may be floating Iſlands if the Earth 


be hollow, light, and ſulphureous. Seneca tells his 


Experience, that he ſaw in the Lake Cutilia, in 
the Fields of the Town Keate, belonging to the 
Sabines, an Ifland that floated, and Trees and 
Herbs on it, that was carried here and there by 


the Wind, yea by a gentle Gale; and that he 


never found it for a Day and Night in the ſame 
Place; and he ſays there was another Ifland that 


floated in the Lake of Vadimone; and another in 


the Lake of Statione. Thus the Antients ſay, that 
Delos, and all the Iſlands of the Cyclades, did of 
old float on the Sea. Nor need it be objected, 


why don't they ſwim now? for the Anſwer is eaſy; 


the floating cannot hold out long, for they reach- 
ing near the Bottom, and being carried from one 
place to another, they meet with a Sand-Bank and 


and ſettle there, eſpecially if they come between 


two Sand-Banks, then they join and become fixed. 


In Honduras, a Province of America, there is a 


Lake in which there are ſeveral little Hills, planted 
with Shrubs and Herbs toſſed up and down with 
the Wind. 

IN the large Loch, called Lomond in Scotland, 


there is an Iſland that floats, and is driven by | 


the 


* 
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the Wind: it feeds Cattle, as Bo?thius, the Wri- 
ter of the Scots Hiſtory, relates. 

SO far of the forming of dry Land where Sea 
was 3 now we ſhall conſider how there can Water 
come where there was dry Land, 


PROPOSITION: XV. 


The Rivers run in new Chanels for ſeveral Cauſes. 


1. WHEN they come from their Fountains, 
and get a Chanel either made by Art or Nature. 

2. IF a River ſend out a Branch from it, which 
is cauſed for the moſt part by Men, either to bring 
Water to a Town, or to another River : Examples 
whereof we ſhewed above. 

. IF Rivers gain more and more upon their 
Banks; which happens, 1. When the Chanel grows 
higher thro? the ſubſiding of Mud and Sand. 2. If 
it wear off the Banks by it's ſwift Courſe. 3. If 
it be increaſed by another River flowing 5 it, 
or by Rains or Snow. 

4. IF they overflow the Land, and become 
Lakes by not returning to their former Chanel, 


which if they do and leave a good deal behind they 
make Bogs. 


3 


IT is probable Time was, when the Chanels of 


the Rhine, Elbe, Nile, and all other Rivers, were 
dry Ground, and may again become ſo. 


PROPOSITION XVI. 


Lakes, Bogs, and flanding Pools, occupy Places that 
they did not before, 


I. WHEN 
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as in Chapter xv, | 
2, IF plenty of Rain fall. 


. 


3. IF the Rivers carry much Water into the 


Lakes with great force. 
4. IF their Chanel become higher. 
5. IF the Lakes by the frequent and ſtrong 


Waves wear off the Banks, and cover more Ground. 


Thus the Lake of Harlem, within theſe thirty or 


forty Years paſt, is enlarged about one twentieth 


of a Mile round. 


COROLLARY. 


IT is probable, that the Places where the Lake 


Zaire, or Leman, or Parime, or of Harlem, or of 
Maæolis, and the Bogs in Weſtphalia, and all others, 
were once dry. Ground. 


PROPOSITION XVIL 


There is Ocean where there was none before. 


THIS may happen ſeveral ways; 1. When it 
breaks into the Land, making Bays and Streights, 


as the Mediterranean, the Bay of Bengal, the 4. 
rabian Gulph, and Bay of Camboia, Sc. Thus 


the Streights between Sicily and 1taly, between 
Ceylon and India, between Greece and Negroponte, 


the Streights of Magellan, Manilba, and at the 
Sound; yea ſome will have the Atlantic Ocean 


thus made, and to have parted America from 


Europe, that they may better deduce the Genera- 
tions of Men there from Adam. It is certain the 
Egyptian Prieſt told Solon, the Athenian, that about 


fix hundred Years before Chriſt (as may be ſeen 
in Plato's Dialogue called Timeus) that there was 
once an Iſland over againſt the Herculean Streights 


0 . Fe. 


1. WHEN they are firſt formed and enlargeq | 
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of Gibralter, greater than Africa and Aſia, called 
Atlantis, and by a great Earthquake and Inun- 
dation in a Day and Night, that it was after- 
ward ſunk (viz, a Part of it); by which we may 
underſtand there was a Tradition among the Egyp- 
ian, who were given to Learning, that America 
was ſeparated from the old World, many Ages 
before. It is much more probable as to the 
North part of America, that New- France, News 
England, and Canada, did of old join Ireland; the 
Antients ſay the Streights of Gibralter were dug by 
Hercules. | 

2, WHEN the Sea is driven on the Shore 
with ſtrong Winds breaking down the Shores and 
Banks, made by Art or Nature ; there are ſeveral 
Inſtances of Inundations, as in The//aly of old, and 
not long ago in Frieſſand and Holſtein. 

3. WHEN it doth, by the ſame Cauſes, go 
over the Land in ſeveral Places making Iſlands ; 
as we faid of thoſe in the Eaſt Indies, and the Bay 
of Bengal and Camboia, which flowed into the 
Land. NI 5 

4. WHEN it wears off the Shores, and ſpreads 
in upon the Land: thus the Baltic Ocean came 
in upon Pomerania, and deſtroyed Vineta, a moſt 
famous Sea-Port. Thus on the Shore of Norway 
it broke in, and cut off ſome Iſlands from the 
Continent, and the German Ocean broke in on 
Holland, near the Village of the Catti, and over- 
ſpread a great Tract of Ground; thus the Ruins 
of an old Britiſʒi᷑ Caſtle, that was a Garriſon of 
the Romans, is, a great way in the Sea, hid un- 
der Water. And on the North part of Ceylon near 
India, the Sea took off twenty Miles, and made 


the Iſland leſs; and there are many other Examples 
alſo. 


C ORO TL- 
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COROLLARY. 


HENCE we underſtand, that where there i; 
now Sea there was Land, and again may be, if the 
Earth hath laſted, and ſhall continue, ſome thou. 
ſand Yearsz of which ſee Ariftotle in his Book | 
of Meteors, Chap. xii. Lib. i. and Stevin' Ge. 
graphy. If it be aſked how the Sea can cover the 
Mountains, we anſwer they are not to be covered, 
but will be high Rocks therein, or Iflands, for 
all Iſlands almoſt have Mountains in them; a, 
Ceylon, Sumatra, Java; and ſome are nothing but 
Mountains; as St Helen, the Iſle of Aſcenſion, the 
Heſperides: and ſeeing theſe Places were once 
Land, then theſe Iſlands and Mountains in it were 


high Places on the Continent. 


PROPOSITION XVII. 


Whether the whole Surface of this Globe may be ether 
all Land or Sea; or if there may be more Land or © 


Water one time than anot ber. 


IT is ſufficiently thown in the ſecond Propoſition, 


chat there may be leſs Earth, and conſequently 


more Sea, one time than another. But to that 


Queſtion, whether there may be a Deluge that ſhall 
cover the whole, even the very Iſlands ; we an- 


ſwer the way how ſuch a thing may happen, may be 


conceived and explained, yet can ſcarce ever happen, 
the Earth being ſo compactly joined and the Moun- 
tains fo high. The way it may happen is the ſame as 
in the ſecond Propoſition. If the Ocean continually 
waſn away the Shores and lay them in deep Places, 
at laſt all the high Parts will come down and be 


waſhed away, and the Sea come in on the whole 


Earth ; there may be ſame Mountains or their Roots 


waſhed 
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waſhed away, and they fall down; and it were 
eaſier done if, as ſome think, the Sea were higher 
chan the Land, but this we have before refuted. 

And to that, whether the Sea can ever go all into 
Caverns of the Earth, and there be nothing but 
dry Land, we anſwer the ſame way; tho? it-may 
ſcarce ever be: there is only one way by ſuppoſing 
the Caverns ſo large as to contain the Sea, and none 
have yet demonſtrated the contrary ; and tho? they 
are not, they may be made ſo 11 the force te the 
Water or ſubterraneous Spirits. 


EE TIS 4 
. 


PROPOSITION XIX. ls: 


Why there are re Thands i in the middle of the Oran, 
and no Cluſters of them, encept at large Iſlands, or 
near the Continent. 


WE need not doubt of the Truth of this, being 
confirmed by Experience. There is ſcarce one 
little Iſland i0 the middle of the Pacific Ocean, 
and there are but few found in the vaſt Ocean be- 
tween Africa and Brafil, except St Helen and the 
[le of A/cenfion 3 but on the Shores of the Ocean, 
or great. Continent, are all the Iſlands, except the 
few I mentioned, eſpecially the Cluſters of Iſlands ; 
thoſe of the AÆgean Sea are near Europe and Aſia, 
the Heſperides near Africa, the Maldvies near India, 
and all the Indian Iſlands lie between A/ia and 
the South Land, only the Azores, or Flandrian 
Iſles, ſeem to be in the middle of the Ocean, be- 
tween America and the Old World; tho? they are 
nearer the latter, 

THE Cauſe of this Phænomenon no doubt is, 
that they were cut off the main Land by the 


Jea's breaking in upon it, which could not cover 


all Places it came to, becauſe of their Height. It 
8 likely they are alſo ſome of them made thus: 
VOL, I. BE the 
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the Sea waſhing off ſome Lands cannot carry their 
ſmall Parts far off, but lets them fall down by de- 


Time, Iſlands are at laſt formed. 1. But in the 
middle Ocean there are few Iſlands, for the Par. 
ticles waſhed off the Shore do not go ſo far. 2 
Becauſe there is a greater Motion and Force of the 
Water, which rather increaſes the Depth of the 
Chanel than cauſes any Iſlands. - 3. Becauſe there 


being no Continent there, no Cluſter of Iflands can 
be formed, according to the. firſt way that we 
ſhewed they were made; yet of old when the mig. | 
dle of the Ocean was not where it is now, there 
might be a Cluſter of Iſlands, which might be gra- 


dually waſhed away. 


1 


grees near the Shore, which being done for a long 
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Containing the Explanation of the Atmoſphere 


and 774 nas, in three Chapters. 
c H A . 


of the ATMOSPHERE and AIR. 
PROPOSITION I. 


There are continually Vapours and Fumes exhaled fram 
the dry as well as moiſt Parts, into lle Space which 
Ae the Earth. N 

HE Cauſe is twofold: 1. The celeſtial Heat 

of the Stars, eſpecially the Sun and Moon. 

2, The terreſtrial Heat, or. ſubterraneous Fire, 

mixed with the Earth, for we find all Bodies al- 

molt ſend out — when brought near the 

Fire, tho' very gentle; and ſeeing celeſtial- and 

terreſtrial Heat is — whe but Fire, therefore Va- 

pours and Fumes mult be raiſed thereby. And as 
the Nature of Heat, ſo. Experience confirms the 

Truth of it; for Travellers in che Night may fee, 

eſpecially when the Moon ſhines, and near Waters, 

the Vapours that are raiſed wandering about the 

Air, and that they are raiſed in the Day-time by 

the Sun is commonly known as alſo when little 

Clouds aſcend, which is a ſure ſign of Rain. 
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PROPOSITION I. 


The Almoſphere is all that Space about the Earth, in © 


which the Vapours are; and it is uncertain if ay 
thing elſe be contained in it but Exbalations, 


II is alſo taken for the Exhalations themſelves 


that are about the Earth. It is no ſmall Contro- 


verſy among the modern Philoſophers, what that 


is which is about the Earth. Several famous Ma. 


thematicians are of Opinion there is nothing there 


but Exhalations; and ſo the Atmoſphere and Air 


is counted the ſame: and above the Atmoſphere is 


the æthereal Subſtance next it. Others think that 
there is a kind of Body beſides theſe Exhalations, 
which is called Air, tho' they allow that Exhalati- 
ogs may turn to Air, and Air to thick Vapour and 
Clouds; and after this Air, all the Way to the 
Orbit of the Moon, they place another ſubtile 
Body, different from Aber, which they call Fire, 
indeed; but they confels, improperly, as no way 
agreeing with our Fires; for it is hot, (tho? not burn- 
ing) dry, and very ſubtile, not cauſing the Refra- 
ctions of the Rays of the Sun and Stars, which they 
own to be in their Air. Theſe things conſidered, 


the two Opinions of the Philoſophers differ rather 


in Words than in the Thing itſelf; for as to the 
Air, that is ſo groſs as to 2 Refraction, and may 
be generated from Exhalations, that may be only 
a more refined Exhalation, tho not from the Earth. 
As to the ſublunary Fire, ſeeing they own it is im- 


properly called ſo, and is ſo ſubtile as to cauſe 
no Refraction, it ſeems to differ but little from 


the æthereal Matter; we n#y then ſay the At- 
moſphere, or Air, is a Body about the Earth, in- 
to which the Rays falling, are refracted (laying 
alſide the Queſtion whence it comes); which Defi- 
nition 
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nition agrees with the foregoing one, nor is it very 
likely a Body ſo ſubtile could be exhaled from the 
Earth, as to make no Refraction or hinderance to 
the Rays of the Sun, that come thro? the ther z 
and if there be ſuch, we know how high they are, 
or if they be out of the Atmoſphere ; which yet, 
if any would ſtrongly maintain, believing the Par- 
ticles of Fire that come from the Sun, on the 
Farth, do again travel back to it, they will not 
deny but the foregoing Definition is proper. 
Therefore the Atmoſphere and Air is nothing but 
great many ſmall Bodies interwoven together and 
adhering to the Earth; as the Down on a Quince 
or Peach. 


PROPOSITION III. 


There are ſometimes more, ſometimes fewer Exhala- 
tions ſent up; eſpecially in different Places. 


THE Cauſe is, 1. The different Elevation or 
Depreſſion of the Sun above or below the Horizon. 
2, The different Age of the Moon, and it's Eleva- 
tion above the Horizon. 2. The riſing and ſetting 
of the other Stars, and their Situation above the 
Horizon. 4. The Difference in the Parts of the 
Earth ; for Water and moiſt Places ſend out more 


Vapours than dry and earthy. 
PROPOSITION IV. 


The Exbalations that compoſe the Atmoſphere are of 
different Kinds, eſpacially in different Countries, viz. 
watery, ſaline, ſulphureous, earthy, and ſpirituous. 


THE Cauſe is, becauſe there are ſuch different 
Bodies in the Earth, and ſome are moſt eaſily, 


ad others with difficulty drawn up; ſome may 
E e 3 doubt 
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doubt of the earthy Particles, becauſe of thei 
Weight; but yer this may be, 1. Becauſe of the 
exceeding ſmallneſs of the minute Particles of Duſt, 
that have more Superficies in proportion to the 
quantity of Matter in them, and therefore are 
lighter. 2. Becauſe of the mixture of ſulphureoys 
Particles, which carry them violently along with 
them. 

AND that there are ſulphureous Parts in the 


Air, appears from the fiery Meteors that are ſeen, | 
as Lightning, Thunder, Jack with his Lanthorn, | 
and the ſulphureous Smell that 1s after Thunder and | 


Lightning. 


THERE can be no doubt of the watery EX. 
halations that are ſpirituous and ſaline, they being 
very ſmall and eaſily drawn up; and the little Ani. | 
mals that are bred in the Air, in great Quantities 3 


do teſtify the ſame. 


THE Ariſtotelians divide Exhalations into two © 
ſorts, Vapours, and Smoke. The Vapours are 
from the Water, and do eaſily turn to Water 
again, and the Smoke from dry things; thus Sa! 
Ammoniac turns all to Fume above the Fire; and 


hence it is that different Countries have different 


Air, and that 1 it rains in one Place, and not in ano-—- 


ther. 

PROPOSITION v. 

The leaſt and inſenſible Particles of Air beat back or 
reflect all the Rays, as a Looking-Glaſs doth ; but 
ſome of thoſe that are perceivable and compounded 
\ tranſmit more Rays and reflect fewer ;, others again, 


- tranſmit fewer Rays and reflect more. 
THEREFORE the Parts, of the Air are di- 


vided into opake and pellucid ; the former tranſ- 


BECAUSE 


mit fewer Rays, the latter more; 
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BECAUSE the leaſt Particles, like Atoms 
both from the Earth and Water, are little ſolid 
Bodies without Pores, and therefore do reflect and 
diſallow a Paſſage to the Rays; for it is very 
probable, that Tranſparency, or the paſſing of the 
Rays, requires Pores duly diſpoſed, and void of 
Matter. 

BUT the Parts of the Atmoſphere, or Air, 
that are compounded of the leaſt Particles, if they 
have ſeveral Pores, duly diſpoſed, will be tranſ- 
parent and tranſmit many Rays; but if the Particles 
be joined very confuſedly, and be without many 
Pores, they will not admit many Rays to paſs 
through. 

HENCE it is, that the Sun diſperſing a thick 


dark and cloudy Air, makes it more porous and 
tranſparent, | 


THAT the leaſt Particles reflect the Rays, ap- 
pears from this; if the Sun's Rays be admitted into 
a dark Room, in a clear Day, thro* a narrow 
Hole, you will clearly ſee the Rays reflected in 
great Number (from the Particles fly ing in the Air) 
to your Eye, as it were from a Looking-Glals 
and as theſe Particles are ſtill viſible, we may con- 
clude, in ſome Degree, the ſame of thoſe that eſcape 
the Sight, and are leaſt of all. | 

SOME would .have the moiſt Exhalations to 
be tranſparent, and not the dry Fumes ; but they 
are confured by Experience and Reaſon; 1. By 
Reaſon ; becauſe the Fumes and dry Exhalations 
may become as ſmall and porous as thoſe that are 
moiſt ; for they think that Tranſpareacy does not 
conſiſt in Poroſity, but that it is a peculiar Quality 
of the Medium: and 2. By Experience; becauſe 
a clear Air hath more dry than moiſt Particles 
in it. This is underſtood from the new kind of 
Wind-Guns which are diſcharged not by Powder 
and Fire, but by help of the Air, which is com- 
Ee 4 preſſed 
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preſſed and condenſed, that it ſcarce takes up the | 
lixtieth Part of the Room it had before, and yet 
there is no moiſtneſs in the Gun; which muſt haye * 
been if the Particles of the clear Air had been from 


PROPOSITION VI. 
Exhalalions do not of themſelves and of their own Ny. 


., ture, aſcend, but are forced up: or thus, the Air is 
not ligbt, but heavy, conſidered abſolutely. 


ALL Things are faid to be heavy which would 


tend to the Center of the Earth if they were not 


hindered, and that the Air doth ; for the Earth be. 
ing dug, the Air goes down to the Room made 
there, and it's tending upwards is; 1. Becauſe 


Heats rarifies and makes it take up a greater Room, 


2, Becauſe it is forced by other Vapours. 
THUS in cold Countries, as Nova Zembla, and 
with us, no Cloud aſcends in the Night, but the 


Heat of the Sun coming on rarifies it, and makes 
one Part to preſs and force another: but if the teaft 
Particles of Air were not folded together, but at 


Liberty, they would move up and be light (p). 


) That Air is a ponderous 
Body, appears from a variety of 
Experiments, particularly one, 
from which it's Weight uſes 
likewiſe to be eſtimated. 

Take a Glaſs Tube, cloſed at 
one end, which fill with Quick- 
ſilver, then invert it with the o- 
pen end, into a Veſſel, alſo filled 
with Mercury, andthe Mercury 
in the Tube will forthwith ſub- 
ſide, and after a few recipro- 
cations, ſtand at thirty Inches 
above the Surface of the Mer- 
cury, contained in the Veſſel. 
The Reaſon why the Quick- 
filver is ſuſpended at ſuch a 


R O- 


Height is, becauſe it is impoſ- 
ſible for it to deſcend, unleſs at 
the ſame Time the Mercury in 
the Veſſel aſcend; which, be- 


ing on every Side preſſed with 


the Weight of the ambient Air, 
cannot quit it's Place, unleſs the 
Weight of Air exceeded the 
Weight of Mercury in the 
Tube. And that this is the Caſe 
will appear from hence; put 
all the above-mentioned Appa- 
ratus into a large Receiver, out 
of which, by the Air Pump, 
extract the Air; then, as the 
Air is extracted, you may per. 


ceive the Mercury, contained 


in 


1 
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PROPOSITION VII. 


The upper Parts of the Atmoſphere are more ſubtile 
than thoſe below ;, yet it may be, that thoſe in the 
middle Region may be thicker and groſſer than thoſe 


near the Earth. 


FOR the lighter Parts go upwards and the 
more ſubtile Parts are the lighter, which ſhows the 


inthe Tube, gradually to ſubſide; 
but if again you ſhall by degrees 
let in the Air, the Mercury in 
the Tube will aſcend, in pro- 
rtion to the quantity of Air 
intromitted, till at laſt it reach 
it's priſtine Height of thirty 
Inches. 'This Apparatus, of the 
Tube and Veſſel, together with 
the contained Mercury, is, from 
it's Uſe in meaſuring the Air, 
called a Barometer : and from 
it's Author, Torricellius, any Ex- 
periment perform'd by means 
thereof, is called Jorricellian. 
"Tis manifeſt, that the weight 
of the Mercury contained in the 
Tube, and the weight of a Co- 
lumn of Air, whoſe Altitude is 
that of the whole Atmoſphere, 
and whoſe Baſis is equal to the O- 
rifice of the Tube, if weighed ſe- 
parately, the one will be equal 
to the other; ſo that when the 
Weight of the Air is diminiſhed, 
the Barometer is depreſſed, and 
vice verſa, Hence by taking a 
View of the Barometer, you 
may, at any time, know the 
preſent Gravity of the Air; 
which is a Problem of vaſt Mo- 
ment both in Univerſal Phyſics, 
and in Meteorology in parti- 
3 


Truth 


cular, and which deſerves to 
be ranked among the nobleſt 
Inventions of the modern Phi- 
loſophers. 

By the Experiments perform- 
ed ſome time ago before the 
Royal Society, for comparing 
the Weight of Air with Wa- 
ter, and ſo with other Bodies; 
by the firſt Experiment the pro- 
portion was found to be as 1 
to 840; by the next, as 1 to 
852; and by the third as 1 to 
860. And lately the Ingeni- 


_ ous Mr Hauſtbee, by a very 


ſimple and accurately perform- 
ed Experiment, found the Ra- 
tio of Air and Water to be as 
1 to 885. All which Experi- 
ments being made in the Sum- 
mer time, at which Seaſon the 
Air is by the Heat expanded, 
and conſequently lighter ; and 
the Barometer ſtanding at about 
294 Inches higher; this might 
perhaps be ſafely determined up- 
on, that the Barometer aſcend- 
ing to 30 Inches, and the Con- 
ſtitution of the Air at a Me- 
dium, as to Cold and Heat, 
the Ratio of Airto Water would 
be as 1 to 800; and therefore 
ſeeing, the Weight of Water 
| compared 
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Truth of the firſt Part of the Propoſition : and the | 


SECT, VI. 


Cauſe of the ſecond Part is, that thoſe in the mid. 
dle Region eaſily go together and become groſſer, 
the hot Particles carried up with them having lek 1 
them, and the Rays reflected from the Earth having 
but ſmall force in the middle Region, that is ſo 


diſtant from the Earth. 


WHENCE it is, that after Rain the middle 
Region is more clear; the groſſer Part being fal. 


len down (4). 


compared with Mercury, is as 
1 to 134, the Gravity of the 
Air compared to the Gravity 
of Mercury would be as 1 to 
10800. 


Jurin's Append; Xe 
(4) If with the Hands we 


ſqueeze a blown Bladder, we 
feel the included Air make a 
ſtrong Reſiſtance, and by the 
Spring thereof, jumping back 
and diſengaging itſelf, the Im- 
preſſions, or Cavities, made by 
the Hands on the Surface of the 
Bladder, are immediately, on 
ceaſing to preſs, expanded and 
ſmoothed ; and this 1s called the 
Elaſtic Force of the Air. This 
Force, every Particle of Aircon- 
tinually exerciſes, and affecting 
a larger Space, contends againſt 
an equal Force of ambient Par- 
ticles; whoſe Reſiſtance being 
either fortuitouſly takenaway or 
impaired, the Particle inſtant- 
ly expands itſelf into the whole 
Extent, be it ever ſo large. 
Hence if ſlender glaſs Vials, or 
Bladders full of Air, and care- 
fully ſtopp'd, be but into an 
Air-Pump, they are burſt by 
the Force of the included Air. 


PRO. 


Thus if a Bladder, only a little 
blown and flagging, be carried 
to the Top of a Mountain, or 
lofty Edifice, it immediately 
{wells to ſuch a Degree, that 
if the Mountain be of ſufficient 
Height, it ſeems to be wholly 
ſtuffed with Air. For the Al. 
titude of the Atmoſphere not 
being the ſame upon the Top 
of a Mountain, as upon the 
plain Surface of the Earth, the 
preſſure of the ambient Air is 
not therefore ſo ſtrong upon 
the Bladder placed there, and 
therefore the Air, included in 
it, ſprings into a larger Space. 
That the Air likewiſe upon the 
Top of a Mountain, is lighter 
than in Places of lower Situa- 
tion, 1s evident from the Baro- 
meter, which being taken to 
the Top of a Mountain, the 
Mercury ſubſides ; ſo that by 
means of it the Altitude, of 
Mountains might be very ex- 
actly calculated, were it once 
known in what proportion the 
Mercury falls; according to the 
different Height of the Place. 
Vaſtly great, yea almoſt in- 
credible is this elaſtic Force, 


by which, according to the fa- 


mous 
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PROPOSITION VIII. 


The Atmoſphere, or Air, growing hot, takes up more 
Room than before, and the more the Heat leaves it, 
it contratts the more, and takes up leſs Room. 


THIS is abundantly confirmed by that In- 
ſtrument called a Thermometer, by which is mea- 


mous Mr Boyle*, the Air, 
without the Aſſiſtance of Heat, 
was dilated into a Space not 
only 60 or 1.50, but 8000, yea 
10000, and at laſt 13769 times 
larger than that it poſſeſſed in 
it's natural State near the Sur- 
face of the Earth. And ſeeing 
the Air can be artificially com- 
preſſed to the ſixtieth part of 
it's natural Space; it appears 
that the Place into which the 
Air may be artificially condenſ- 
ed, to the Place, into which 
it would dilate itſelf, if freed 
from all Preſſure, is at leaſt, as 
to ſixty times 13769 ; or more 
than 826000. 

By a great many Experiments 
performed in England, France, 
and /taly, relating to the Con- 
traction and Expanſion of Air, 
it is found that the Spaces into 
which, by different Weights, 
it is condenſed, are among 
themſelves in a reciprocal Pro- 
portion to their Gravities ; or, 
the greater the Preſſure is on the 
Air, the leſs Space it poſſeſſes. 

From which 'Theorem, toge- 
ther with the Proportion above 


Y Wallis's Hydreft. Prop. 13. 
T Philef. Tranſa#, N 181, 


fured 


determined betwixt the Weight 
of Air and Mercury, it is eaſy 
to ſee the Grounds of the Con- 
troverſies contained here and 
there inthe Writings of the mo- 
dern Philoſophers, concerning 
the leſſer denſity of the Air in 
the upper Regions, as alſo 
the Altitude of the whole At- 

moſphere. | 
Firſt then, if we allow the 
the Air to have no Elaſticity, 
but that thro' the whole Space 
*twixt the Earth and the utmoſt 
bounds and extent of the At- 
moſphere it is every where of 
the ſame Denſity; juſt as Wa- 
ter, which, howſoever deep, is 
every where from top to bot - 
tom equally denſe ; now ſince 
from what has been alrcady 
ſaid, it appears, that the 
Weight of a Column of Air. 
reaching to the top of the 
Atmoſphere, is equal to the 
Weight of Mercury contained 
in a Barometer; and ſeeing al- 
ſo the Proportion of Weight be- 
twixt equal quantities of Mer- 
cury and Air is found; it 
were eaſy to give a Defini- 
tion of the Altitude of that Co- 
lumn of Air, or of the whole 
Atmoſphere. For ſeeing a Co- 
lumn 
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lamn of Air one Inch high, is 
to the like Column of Mercu- 
ry, as 1 to 10800, it appears 
that theſe 10800 Columns, or 
a Column of Air goo Foot 
high, is equal in Weight to 1 
Inch of the Mercury, and con- 
ſequently that all the 30 Inches 
of Mercury, contained in the 
Barometer, require a Column of 
Air 27000 Foot high. So that, 
according to this Hypotheſis, 
the Altitude of the Atmoſphere 
would be only 27000 Foot, or 
a little more than 5 Miles. 
But when, in the high Re- 
Pars the Air, by it's elaſtic 
orce, reſiles and expands it- 
ſelf, according as the Weight 
of the incumbent Atmoſphere 
is diminiſhed, it muſt of neceſ- 
ſity be far more rarified and 
ſubtile than the Air near the 
Surface of the Earth: and con- 
ſequently a much greater Alti- 
tude muſt be aſſigned to the 
Atmoſphere, than what was 
found by the juſt now mention- 
ed Computation. 
For ſeeing, according to the 
Theorem above laid down, the 
Spaces in which the Air is 
included, are reciprocally pro- 
portional to the compreſlin 
Gravities ; but the denſity of e- 
very Body is in a reciprocal Ra- 
tio to the Spaces, which that 
Body poſſeſſes; the Denſity 
therefore of the Air in any 
Part of the Atmoſphere will be 
proportional to the Weight of 
the whole incumbent Air. And 


further, if we ſuppoſe the Al- 


The Abſolute Part 
ſured the Heat or Cold in the Air, for the colder | 
the Air in the Glaſs, it takes up leſs Room, and 

| the 
titude of the whole 1 
ſphere divided into innume- 


SECT, VI. 


rable equal Parts, ſeein 
Denſity of Air included * 


ny one of theſe Parts is in 
proportion to it's quantity, and 


the Weight of the Atmoſphere 
is alſo as the quantity of the 
whole incumbent Air; it ap- 
pears, that the quantity of the 
whole incumbent Air is 

where, as the quantity of Air 
included in the lower Part, 
which conſtitutes a Difference 
between every two neareſt 
quantities of the whole incum- 
bent Air. 
Geometry ; that ſuch Magni- 
tudes whoſe Differences are 


proportional to the Magnitudes 
themſelves, theſe Magnitudes 
are in a-continued geometrical 
Whence if, ac- | 


Proportion. 
cording to the Hypotheſis, the 
Altitude of the Air, by adding 
the equal Parts, into which it is 
divided, increaſe in a continued 
arithmetical Proportion, it's 
Denſity will be diminiſhed, or, 
which 1s the ſame, the Rare- 
faction of the Air will be in- 
creaſed in a continued geome- 
trical Proportion. Such as 
know the way of following 
ſuch a Series, by taking a View 
of one or more of the Rarefa&ti- 


ons of the Air at different Alti- 1 


tudes, may, without any Trou- 
ble, determine it's Rarefaction 
in any Altitude, or the Alti- 
tude anſwering to any Rarefacti- 
on, and ſo alſo the Altitude of 


the whole Atmoſphere, if it * 


It is a Theorem in 
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me more Room, the more Heat it acquires; as 


we ſhall ſhow in the following Propoſition. 


he known, or made the ex- 


of Rarefaction, 

beyond Which the Air cannot 
paſs. Such as incline to know 
more on this Subject, may 
conſult the famous Dr @&re- 
gens Aſtronomy, Lib. v. Prop. 
3. as alſo the excellent Dr 
Halley's Diſſertation in Philo- 
ſphical Tranſa&tions No 181. 
who have demonſtrated | the 
ſame in a different, and ſome- 
what ' more. difficult way of 
reaſoning, which I have here 
borrowed from the Demon- 
ſtrations of a very learned 
FriendgG — ä 
But withal we muſt not 
conceal, that theſe things have 
been rendered uncertain by the 
Obſervations of the famous 
Caſſini * and his Aſſiſtants; 
who, in order to extend the 
Meridian Line of the Paris 
Obſervatory, after having with 
exactneſs meaſured the 
Altitudes of ſeveral Mountains, 
and marked the Height of the 
Barometer on the Top of each 
of them, they found that the 
Rarefactions diſcovered by that 
Method, no ways agreed with 
thoſe we have lately laid down, 
but that they were far greater 
than what: ought to come out 
from the abovementioned Pro- 
portion: whence becoming ſuſ- 
picious, that the Experiments 
they had formerly made for 
finding out the Rarefaction of 


* Hiſt. de Þ Acad. Roy, I 703, 
and 1705. 


4 * 1 & 


The 
natural 


the Air under different preſ- 
ſures, had not been managed 
with ſufficient Accuracy, they 
determined again to put the 
Matter upon Tryal, which Sub- 
ject being diligently treated of 
in the Royal. Academy, and 
when there were made great 
Dilatations of Air, compared 
to which, the Rarefactions found 
on the Tops of Mountains, 
were woundrous {mall; yetth 

found that all ' theſe exactly 
followed the reciprocal Ratio 
of their incumbent Gravities. 
So that it ſeems to be put 


beyond all doubt, that ſuch is 


the Nature of the Air, which 
comes neareſt to the Earth's 
Surface, that the leſs preſſure 
it has upon it, the greater 
Space it dilates itſelf into: and 
ſeeing the upper Air, or ſuch as 
environs the Tops of Mountains, 
does not obſerve this Propor- 


tion, it follows, that it is of a 


different Nature from the Air 
that is next us, which notwith- 
ſtanding needs be no cauſe of 
wonder tous, if, accordin 

to the moſt approved Senti- 


ments of, Philoſophers, we al- 
low that there is in our At- 


moſphere, befides Vapours and 


terreſtrial Exhalations, a certain 


Body of kin tu itſelf, and en- 


dowed with ſuch Affections, 


as we have above aſſigned to 
the Air; and further, that theſe 


Vapours and Exhalations, are 
no ways capable of ſo great 


Rarefaction, as is the Air ; and 
that theſe are mixed in far 


Sreater 
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natural Cauſe of the Propoſition is this; that the | 
hot Particles of the Sun's Rays, or any Fire, are 


the 


ter plenty with the Air 
— oY in the upper 
Air. Theſe things being laid 
down, it is manifeſt that the 
Air of the higher Countries be- 
ing leſs ſtored with Vapours, 
has, in proportion to it's Denſi- 
ty,moreElaſticity in it than that 
which comes next to the Earth, 
whence the reciprocal Ratio of 
Gravity, which is in the Air 
next the Earth, does not hold 
here; and further, that Va- 
pours and Exhalations have not 
ſuch Elaſticity as Air, but that 
this is much more rariſied and 
extenuated. But the excellent 
Mr Fontenelle, Secretary of 
the Society, explains theſe 
Phenomena in a quite diffe- 
rent Manner, in his Hiſtory 
of the Academy, Anno 1708, 
He propoſes ſome Experi- 
ments performed by the famous 
Mr De la Hire, and others, 
from which he inſers, that the 
elaſtic Force of the Air is in- 
creaſed when it is mixed with 


Siphon was full of common A;r © 
and expoſed to the external Air © 
coming into the Siphon. The 


Globe and Siphon was plunged 


into hot Water, found by pre- 


vious Experiments to be of the 
ſame degree of Heat as boiling 
Water, and conſequently cau- 


ſing the ſame degree of Rare. 


faction; tho' the Fire under. ö 


neath were greater or leſs, 


When the Air included in f 
the Globe was rarefied with © 
this degree of Heat, it would 


be ually thruſt out at the 
other end of the Siphon; till 
at length the Globe being heat- 
ed to the utmoſt, there was 


lefta very ſmallquantity of Air, 


highly rarefied, that poſſeſſed 


the whole Cavity. Then the 


Water being removed from the 


Fire, the Air, as it gradually 
cooled, which before poſſeſſed 


the whole Globe, being gra- 


dually contracted by the Cold, 


gave way to the Water that 


entered at the Orifice of the 


Moiſture, or when compound- external Leg, and at length, 


ed of Air and aqueous Vapours, 
the Rarefactiom will be greater, 
than from pure Air; and that 
therefore on the Tops of Moun- 
tains the Airis found more 
rarified, becauſe many Vapours 
are carried thither for produ- 
eing of Rain. The Experiments 
are theſe : 
They took a ſlender glaſs Si- 


phon, one of whoſe Legs end- 


ed in a large hollow Sphere, be- 


ing open at the other. This 


when the Water became entire- 


ly cold, it was contracted into 
a very ſmall Space, whilſt the 
reſt of the Globe remained 


filled with Water. 1 pf 
comparing the Space, poite 

by the Air, cooled and redu- 
ced to it's natural State, and 
the whole Cavity of the Globe 


which it had at the utmoſt 


Heat, it appears how much the 
Air was rarefied with that de- 


gree of Heat. 


This 
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Motion, and while theſe are mixed with the At- 


This Experiment was firſt 
made in clear Weather, again 
ina moiſt and rainy Seaſon; and 


it a third time, a little Water 


was left adhering to the inner 
curface of the Globe. | And it 
was obſerved that' the Air con- 
denſed at the end of the Ex- 

iment, in the firſt Caſe poſ- 
eſſed Jof the Globe, in the 
ſecond poſſeſſed but 3, and in 
the third & . Whence Mr 
Fintenelle concludes, that the 
Air was more dilated in the 
ſecond Caſe, but particularly in 
the third, than in the firſt Caſe; 
and therefore as the Air is the 


more dilated the more moiſt 


Vapour is mixed with it ; hence 
he concludes it .probable, that 
for the ſame Reaſon, there is a 
greater Rarefactidn on the Tops 
of Mountains, becauſe the Air 


that ſurrounds them ig mixed 


with a greater quantity of Va- 
pour. But there are two Con- 
ſiderations that render the Ar- 
gument inconcluſive. For firſt 
in the two later Experiments, 
% aqueous Vapours were plen- 
tifully mixed with the Air, it 
might happen that when the 
Air was condenſed, and the 
Water entered thro' the Siphon 
into the Globe, theſe Vapours 
might again return to Water, 
and mixing with the other Wa- 
ter partly by the Force of Con- 
denſation, and partly by the 
mutual Attraction there is be- 
twixt the Particles of Liquors, 
leave but little true Air inclu- 


ded in the very ſmall Space. 


3 | 


moſphere, 


Whence it might ſeem, that the 
quantity of Air which rarefied 
with the ſame degree of Heat 
poſſeſſed the whole Cavity, was 
leis in the two latter, than in 
the former Caſe ; and therefore 
more dilated, ſo as to poſleſs 
the whole'Space. 

Again, allowing that the 
Air was more rarefied in the 
latter Caſes, yet as this was ef- 
fected by the means of Heat, 
J do not ſee how it follows 
that becauſe the Vapours mixed 
with the Air, and agitated by 
Heat, are more rareſied than 
Air without Vapours, therefore 
theſe, Vapours without Heat, 
ſhould have a greater Elaſticity 
than pure Air. 

We. ſhall here add a Table 
of M. Caſſiui, junior, made 
from the foregoing Obſervati- 
ons, and exhibiting the Height 
of the Air from the Surface of 
the Sea, correſponding to the 
Sinkings of the Barometer; as. 
alſo the Spaces increaling in 
arithmetical Proportion, where- 


in the Height of the Air in- 


creaſes almoſt half a French 
League, whilſt the Barometer 
ſinks in twelfths of an Inch, 
at a time when, being placed 
on the Surface of the Sea, it 
ſtands at about 28 French Inches 
or 295 of Emh/fp. I uſe the 
French Meaſures, being unwil- 
ling, by reducing them to the 
Engliſh Feet, to diſturb the 
beautiful Series of Propor- 
tions by ſmall fractional Parts; 
tho' theſe may, by the help of 

the 
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mol} — they 1 te them, with great Forte, 1 
and ſo make more Pores, and Bs fiery Particles 
going away, the Particles of Air left by themſelves, 
& | | 
the lefler Table ſubjoined be eafily reduced to E Me. | 
ſure. | 
1 of: Diviſions — eight f ih Air 
"FART falling. 1 to each twe 1 above the 964 
a Inch. Surface. 
„ Wee , F 
. an Inch. |Fathims. Feet |Fathoms. © Fett. 
0 eee 
A x 16 = STE E 
2 1 e 
3 * 10 1 8 0 
I 4 
| 110 s-| 42 3 
R 7 | i 1 4 
8 | 2 | 86 0 
9 1 3 | 97 3 
10 | 4 4 7%. T 
11 11 | 5 121 \ 0 
1 | o 12 o Piirzz o 
| 212 . 3 
ö 3 | 12 a 6 170 | 0 
| 4 | 12 4 | 182 4 
1 5 | 195 3 
6 13 O 208 3 
e 1 . 
8 13 2 235 2 
9 | 13 3 | 245 3 
10 13 4 | 262 I 
11 13 5 276 © 
O 14 — 3 2 5 
WW = I | 304 ; 
3 | 14 3 | 333 1 
| 4 | 14 4 | 347 7 
| ine 6 C 9 
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"Divifcons anſwering Height of bs Air, 
to each twelfth above the Sea's 
of an Inch. Surface. 

. | Fathoms. Feet. | Fathoms. Feet. 
rx A 114 392 4 |} 
| BY 15 2 408 O 
| ; 9 15 3 423 8 
| 10 15 4 439 1 
| 11 15 5 455 © 

3 Oo 16 o 471 1 
A et 16 I : 487 I 
2 16 2 503 3 
| '# 16 3 520 O0 
4 | 16 4 | 536 4 
2 16 5 553 3 
1 . 928 HIS 
oF. I? I 587 4 
8 17 2 605 o 
9 117 3 622 3 
10 17 4 640 I 
11 17 5 658 O 
4 . 2 676 o | 
I 18 I 694 = 
© 22 2 712 31 
3 18 3 731 o 
4 4 | 218 + 749 4 
5 18 5 768 3 
6 | 29 0 787 3 
. E 19 1 806 4 
8 19 2 — o 
19 3 45 3 
2 19 4 865 1 
it | 19 5 885 0 
5 2 6 3 905 3 
1 I 925 : 
2 20 2 945 
3 20 3 966 oe 
FO a + 986 3 
| 20 5 1007 4 
| 8 21 0 1028 33 


Ff 
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Diviſions anſwering | Height of the . 
Barometer fulling. to each twelfth] above the. Seq; 
; of an Inch. Surface. 
Twel/ths of | 2 
Inch. an Inch. 1 Feet. | Fatbomt. Feet. | 
7 | 2 A goon 
8 | 21 2 1071 M 
| 6 | 21 3 | 1092 3 
IO 21 4 1114 L 
11 21 5 1136 pe 
6 o 22 o | 1158 5 
I 22 I 7 > 
2 22 2 1202 3 
3 22 3 | 1225 0 
6 4 22 4 1247 8 
1 5 J 1270 3 
6 |. 23 O 1293 2 
— — — —— 
7 23 1 1316 4 
8 23 2 1340 o 
2 23 3 | 1363 3 
IO 23 4 1387 1 
11 23 5 1411 0 
7 0 24 O | O 
A > r 
— — 2 1.2453 1 
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Fathoms, Feet, Inches, and Twelfths of an Inch, 


French. Englicb. French. Engl. . 
I 13 60 64 
b 275 70 7414 
+3 31 80 851 
4 45; 90 96 
5 55 100 10642 
6 6.5 200 213£ 
7 7 & 300 3 20 
8 8 400 42615 
4 925 500 5333 
10 1014 600 640 
20 21 4 700 74617 
30 [© Ok 800 853; 
40 421 oo 960 
50 $35 1000 1066457 
French. Engliſb. French Engliſh. | 
I 8 60 56S, 
2 f 70 65 
3 80 75 
4 90 8414 
5 : 100 9315 
6 8 200 187 & 
7 6 300 281 i; 
8 75 400 375 
9 Br 500 4087 
10 9 & 600 562 15 
20 12 700 656756 
30 & 800 ' 750 
40 . 9oo 8437 
50 | 1000 93715 
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do again come together, and are folded into one 


another (). 


(r) Mr Haukſbee, in his Phy- 
fica - Mechanical Experiments, 

g. 218. has, by a very curious 

periment, determined the 
Ratio of the Places poſſeſſed 
by the Air according as it is 
differently heated. 

ABC (Fx. 80 is a rectan- 
gular Glaſs Tube, B a little 


Column of Quickſilver : A the 


extremity of the Tube, cemen- 
ted to a Screw, fitted with a 
Cap, and ſhut after the ſettling 
of the Quickſilver, the Space 
AB is full of common Air, 
included betwixt the Screw and 
the Quickſilver; whilſt the part 
of the Tube B C, is open to 
the external Air. This Tube 
Mr Haukſbee placed in a pro- 
per Veſlel, along with a Ther- 
mometer, then pouring in hot 
Water enough to cover the 


a ched towards A, accord- ? 
2 the Air AB was more 
or leſs contracted by the De- 
rees of Heat. And by means 
of theſe Obſervations he made 
the following Table; wherein 
the Degrees are the ſame with 
thoſe marked on the Thermo- 
meter for meaſuring the aſcent 
of the Liquor; being the inter- 
mediate Degrees betwixt the 
greateſt Heat, and the greateſt 
Cold of our Climate. The 
Column 11 _—_ ſhews the Pro- 
rtion of the 8 wherein 
Na ſame Bulk of Air is includ- 
ed according to the Degree of 
Heat annexed ; where it is to 
be obſerved, that. the Air con- 
ſtantly and uniformly loſes one 
144th part of the Space it oc- 
cupies in the greateſt Heat, 
every twelve Degrees that the 


Ball of the Thermometer, the Thermometer ſinks. 
Quickſilver B moved from or | 
De Part of the greateſt 
Degrees. Parts, Space boft. 
130 — — 144 — — 
120 —— 143 — 14 
1e % — 
100 — 141 — 48 
Above go —— 140 — 38 | 
HO — 139 — 5» : 
70 — 133 — £2, 5 
66 = 137. — 55 
30 —— 136 — 8 
ra | Wont 
30. ——= 131. — 4 
20 — 133 — 139 
3 10 — 132 — 12 
Freexing OO — 131 — 1 8 
Point. 10 — 130 — w 3 
20 — 129 — 6 
Below, 30 — 128 — 
40 — 127 — 81 Furin's 
56 —. 126 —- Fuad: 
; ' COROL- 


> 
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COROLLARY. 


THEREFORE the Height of the Atmoſphere 
js not conſtant, but increaſeth and decreaſeth, at 
Mid-day greateſt, and Mid-night leaſt, and of a 
mean Height at Sun-riſing or ſetting, as in Propo- 
ſition xiv. 


PROPOSITION IX. 


To make a Thermometer, or Thermoſcope, by which 
we may try the Changes in the Air, as to Heat 
and Cold. 


LET us take a Glaſs with a long round Neck 
and round Body LH (Fig. 26.), let it be faſtened 
to a Board MN PQ, with it's Neck downward, 
and let there be a Veſſel ſo filled with coloured 
Water, put under it, that the Part of the Neck 
LF may be under the Water, and chuſe a Day 
of a middle Conſtitution between Heat and Cold, 
with which the Heat and Cold at other times may 
be compared; and let the Water be poured into 
the Veſſel at that time, when the Air growing cold 
the Water will aſcend above F of it's own accord; 
for the Air that before filled the Space F A being 
condenſed by the Cold takes up leſs Space. On 
the other hand, the Air being made more hot, 
the Water will come down from F towards L; for 
the Air FH being rarified takes up more Space. 

AND the Degrees of increaſe and decreaſe of 
Heat and Cold may be known, if you divide the 
Line F A into a certain Number of Parts, 

OR without a Veſſel underneath, let the Glaſs 
LH have, at the end L, a hollow Ball of Glaſs, 
With a ſmall Hole on one Side, filled with Water, 
Ffg and 
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and the Degrees of Heat and Cold will be ſhown 


Sr r. VI. 


by the Riſing and Falling of the Water (5). 


PROPOSITION X. 


A clear Air may be ſo rarified by a great Fire as 10 
take up ſeventy times a greater Space than before, 
and ſo condenſed in a Wind-Gun as to take up only 
the ſixtieth part of the former Space; but the Heat 
of the Sun will not rarify ſo much, nor the ordi. 
nary Cold condenſe ſo much. 


THIS is proved from the Aolipile, which if 
it be taken when white with Heat, it will then 
receive thirteen Ounces of Water; but the ſame 
olipile when cold, or in it's natural State, will 
take thirteen and half a Dram, and that Part 
which contains the half Dram is the Difference of 
the two Spaces, and is almoſt the ſeventieth Part of 
the whole Cavity of the Aolipile. 


(s) This kind of Thermome- 
ter was thought to ſhew the 
Heat or Coldneſs of the Air, 
with ſufficient Accuracy before 
the diſcovery of the Barome- 
ter. But after it was found 
that the Air was not of one 
conſtant Weight, but differed 
at different Times, it was re- 
marked, that the Water in- 
cluded in the Glaſs Neck, ac- 
cording as the Weight of the 
Air increaſed or di miniſned, and 
reeking upon the Water con- 
tained in the Veſſel, muſt alſo 
aſcend or deſcend tho' the De- 

of Heat ſnould remain the 
Whence the Structure 
of the Thermometer was neceſ- 
ſarily altered. Moſt at preſent 
uſe a ſimilar Tube ABC (Fg. 
27.) ending in a Ball at the 


Bottom. This they fill to a pro- 
per Height with Spirit of Wine, 
ſuppoſe to B, then cloſe the In- 
ſtrument by melting it's Extre- 
mity A, at the flame of a Lamp. 
The Spirit of Wine, being now 
rarified or condenſed, according 
to the different Temperature of 
the Air, marks, by it's aſcent or 
deſcent in the 'Tube, the greater 
or leſs of Heat. In 
making this Thermometer they 
obſerve ſuch a Proportion in 
the Capacity of the Ball to the 
Stem, that the Spirit of Wine 
may neither fill the whole Tube 
in the greateſt of Heat, 
nor all fink into the Ball in the 


greateſt Cold. 


Furin's Appendix. 
P RO: 
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PROPOSITION XI. 


Why in Places of the Frigid Zone, when they have 
not the Sun riſing and ſetting, the Air is ſome Days 
clear, but groſs and cloudy for the moſt part. 


T HE Cauſe of that thick Cloudineſs, which is 
almoſt conſtant, is, the ſmall Heat of the ſubterra- 
neous Earth, or that comes from the Sun, or Moon, 
(which remains for ſeveral Days and Nights above 
the Horizon whilſt the Sun is below,) and other 


pel the Cloud; and ſome Days being clear, is not 


le 3 which Heat, being weak, is not able to diſ- 


from the groſs Vapours being made ſmall, but from 
their falling down on the Earth, or being driven 
away by the Wind. 


PROFUSITION . 


Why ſometimes in the greateſt Cold in Winter the Air 
is ſublile and clear; whereas Cold condenſes and 
contracts the Air. 


COLD is twofold, moderate and exceſſive: a 
moderate Cold does not make the Air clear but 
cloudy, for by the ſmall Heat that is joined with 
the Cold, the Vapours are raiſed but not diſpel- 
led; but a vehement exceſſive Cold renders the 
Air clear, for two Reaſons; 1. It makes the groſs 
Vapours in the Air more groſs ; and fo they fall 
down, and the Air is thus cleared. 2. Becauſe 
the Pores of the Earth are ſhut up, and the Va- 
pours are not exhaled from it, that render the Air 
turbid and cloudy, The Sea indeed is not frozen 
with Cold; yet it's Particles are made fo thick 
with Cold, that it doth not ſo readily ſend out 
Exhalations, tho? it doth a great many, being of 
another Nature than the Earth. 

Ff4 P RO- 


440 The Abſolute Part S Cr. VI. 
PROPOSITION XIII. 


Why when we look thro? the Air in an borizontal Line 
it appears thicker and more cloudy than that above, 
or that in which we breathe. | | 


THE Cauſe is twofold ; the firſt becauſe the Air 
near the Horizon is really more cloudy; the other 
is a deceit in our Sight; for the Eye takes in the 
Diſtances of the Parts of an Arch in the Hori. 
zon, by very ſmall Angles; as it does the Diſtances 
of Pillars in a long Row: and as we judge thoſe that 
are diſtant to be near, ſo the diſtant Particles of 
Air are judged to be joined cloſe ; but the Diſtance 


of the Particles of Air that is higher, the Eye ſees 


under great Angles and apprehends them the 
better. 5 


THE fame is the Cauſe why the Air at a 
Diſtance appears to be cloudy ; but when we ap- 
proach to it, it does not ſeem ſo cloudy. | 


PROPOSITION XIV. 
Whether the Atmoſphere or Air be always of the ſame 


Height in all Places; or if it's Figure be ſpherical, 


THAT it is not of the ſame but of very dif- 
ferent Heights, appears in that the Sun is only 
vertical to one Place at once, and ſends it's Rays 
obliquely to other Places; and ſo more weakly 
the more they are remote from the Sun, or the 
nearer the Poles : and therefore the power of the 
Sun is different in different Places, and muſt raiſe 
the Vapours differently; they are higheſt directly 
ynder the Sun, and Joweſt in the oppoſite Point, 
and in à middle Height at the Pole, ſo that the 
Air is of an oval Figure. 

E 0 « [EEE on YET 
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YET the contrary, that the Height is the ſame 
in all Places, ſeems more probable ; tho* the Va- 

urs are more elevated in ſome Places than o- 
thers; yet becauſe the Air is fluid and by it's Gra- 
vity tends downward, therefore the higher Parts 
reſs thoſe below; and thoſe again others ſideways, 
till all the Parts come to be alike high; and thus 
s ſpherical Figure is proved the ſame way as that 
of the Water is proved by Archimedes, Chap. xiii, 
for the Suppolitions here are the ſame as there; 
which if falſe the Demonſtration fails. 

DES Cartes alſo makes it oval, for a particular 
Reaſon 3 ſee Chap. xiv. 


+ Wop 


PROPOSITION XV. 


ſhe Condenſation or Rarifattion of the Air doth not 
bt alter it's Height, © 


FOR not the whole, but a part only is cons 
denſed or rarified, ſometimes here, ſometimes 
ere; which doth not alter the Height in one 
Face more than another: only there may be a 
greater Condenſation in one Part than in another: 
which can alter the Height but very little. 


PROPOSITION XVI. 


ihe Altitude of the Atmoſphere or Air is not only 


the ſame in different Places, but is always the ſame 
both Summer and Winter, 


FOR tho? the Heat in our Summer doth at- 
enuate our Air, and raiſe it more than in Winter, 
et becauſe then there is Winter in another Place, 
e Air there is leſs raiſed, and therefore a Part of 
our Air will flow there: and when our Air is low 
the Cold, the Air of another Place that is hotter 

: will 


4 The Adfolute Port 8er. vl. 


will move to us, *cill the whole Air be equally g 
diſtant from the Center. | 4 
AND the ſame may be faid as to Day and 
Night; for while at Night it is condenſed with us, 
and is low, it rarifies more in another Place, and 
moves to our Air 'till it makes a ſpherical Figure; I! 

and becauſe all things are every where equal, the 
Height will continue the ſame every where; and tho! ? 
it may rarify and condenſe. more in one Place and 
Time than another, yet the Difference being ſmall ? 
will not much alter the Altitude; as we ſaid in the 
preceding Propoſition, ü 

T HE ſame may be faid of the Clouds, Rain, or 
Vapours, in our or another Place, as from theſe 
a greater or leſs Altitude ſeems to ariſe : but I an- Wt! 
ſwer, there is ſcarce any time in which it doth Nee 
not rain, or a Cloud fall, in ſome Place or other; Ik 
and therefore while it rains in one Place the Air WW th 
becomes no leſs than it was, becauſe it rained be- |i 
fore in another Place, and ſo it comes all to the Ne 
ſame thing, and the quantity of the Air is neither c: 
increaſed nor diminiſhed, f 


PROPOSITION XVII. 0 


The colder the Air is, the thicker : and therefore it ¶ ou 
is for the moſt part colder in Winter than Summer 
(in any particular Place), and likewiſe in the Night 
more than in the Day, and the groſs Exhalation' 
from the Water in the Winter-time, increaſe that N 
Denſity, eſpecially in the Evening and Morning, 


T HE Truth of the Propoſition is clear from the + 
preceding; nor is it any Objection, that a Part of 
the hotter Air moves where it is colder, and 
more low]; for it is not that but ſome neighbour- 
ing Air that moves to the Place, becauſe of the 
continual Protru ſion, or Preſſure; or tho? it came 

3 itſell, 
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ſelf, yet by coming there, it would become 
cold. 


PROPOSITION XVII. 


There are commonly reckoned three Regions of the Air, 
of which that is in the middle where the Snow, 
Hail, and Rain are formed; the firſt is that in 
which we live reaching to the middle Region; the 
third is from the middle Region to the utmoſt Bounds 
of tke Atmoſphere, even to the fiery Region, as the. 
Ariſtotelians ſpeak. 


THE middle Region is colder than the firſt and 
third, which are counted hotter : becauſe the third 
contains more ſubtile, fiery, and ſulphureous Ex- 
halations which go up into it above the Place of 
the Particles of Water, or are thruſt there being 
ighter. The Ariſtotelians ſay tis hotter becauſe near- 
er to the fiery Sphere, and colder than the firſt ; be- 
cauſe the Rays falling, join with thoſe that are re- 
fected from the Earth, and ſo double the Heat. 
Moreover the Particles of the ſubterraneous Fire 
coming out of the Earth are diſſipated there in the 
lower Region; and the middle Region being with- 
cut all theſe Advantages muſt needs be colder. 


PROPOSITION XIX. 


The nearer a Place is to the Pole, or the more diſtant 
from the Place where the Sun is vertical, the Place 
of the Air in which Rain, Snow, and Hail, is form- 
ed is the nearer the Earth, 


THE Cauſe is, that the Rays fall more oblique- 
ly on the Places about the Poles than on thoſe a- 
bout the Equator, and therefore being refracted 
re far remoyed from the Perpendicular, and * 

| e 
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the Heat becomes leſs, and the watery Vapours con. 
tract into leſs Room, and by joining form the wa. 
tery Metcors. 


COROLLARY 


THE Superficies of the firſt Region is ova] 
or rather elliptical, or like a Spheroid, bulging 
out under the Torrid Zone. | 


PROPOSITION XX. 


The nearer a Place is to the Pole, the third Region, | 
(in which the more ſubtile and ſulphureous parts my; 
up and down) begins further from the Earth. 


FOR that Part of the Atmoſphere which iz 
nearer the Pole contains fewer ſubtile and ſulphu- 
reous Particles; for the Sun brings fewer of them 
thither from the Earth. And a leſs Number being 
raiſed there than in the Temperate Zone, and fewer in 
the Temperate than in the Torrid Zone, and the ut- 
moſt Bounds of the third Region equally diſtant 
from the Earth's Center by Propoſition xvi ; therefore 
the beginning of that Region under the Frigid Zone, 
is further from the Earth's Center than it's begin-. 
ning in the Torrid or Temperate Zons. 


COROLLARY. 


TA Superficies bounding the ſecond Region 
is as a Spheroid bulging in the Frigid Zone. Theſe 
are all to be ſhown to Students by a Diagram. 


PROPOSITION XXI. 


Toe Rays of the Sun, Moon, and Stars, do not 
come direttly from the Heavens thro jhe Air, 10 
3. o 
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our Eyes, but turn a little afide from the ſtrait 
Courſe, as ſoon as they enter the Air; which is cal- 
led, by Writers in Optics, their Refraction. 


THAT Part of Optics which treats of the Re- 
fraction of Light is very fine. Experience teſtifies, 
that the Rays coming from any Object out ot 
one Medium into another more groſs, or more 
fine, do refract or turn aſide: the Thing is plain 
from a common Experiment. Take a Veſſel, to 
the Bottom of which fix a Globe of Gold, or Braſs, 
or Piece of Money, then go from the Veſſel 'till 
you cannot ſee the Money for the Sides of the Veſ- 
ſel, then fill the Veſſel with Water and you will 
ſee the Money; which ſhews, that the Rays coming 
from the Money as they go from the Water into the 
Air turn from their Courle, before they can come to 
the Eye; which is called Refraction, becauſe the Line 
is broke, as it were, coming from Water to Air. 

THUS, Let the Center of the Earth be T, (Fig. 
28) and L the Eye on it's Surface, and drf the 
Surface of the Atmoſphere, or Air; and therefore 
no Ray can come to the Eye at L, which is under 
Lfg for the Rays below would fall on the riſing 
Part of the Earth Lo; and thus no Star can appear 
bya ſtrait Ray *till it come to the horizontal Line 
Lfg, but the Stars appear before that, while they 
are under Lg: for Example in S, from which no 
Ray can come ſtrait to the Eye, but muſt be 
refracted 3 i. e. the Line or Ray SF coming into 
athicker Medium at S, on the Atmoſphere, is re- 
rated and runs on in the Line F L, tho? it was di- 
rected to u, and thus the Star appears before it 
comes to the horizontal Line Lf g. 

THUS the Star in / is not ſeen by the direct 
JT Ray /r, but by the refracted Ray r L, tho? it was 
Y wetted at the firſt to mz and therefore the Star 
it / appears higher by the Refraction than it really 
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is, it's Height being the Angle r L. g or the Arch 
* 7 as if it were in the Point æ when it is really 
in /. 
T HIS being the Law of Refraction, that the 
Rays going into a groſſer Medium, turn to the 
perpendicular at the Point of Incidence, as here 
f is the Point of Incidence, and T F the Perpen- 
dicular drawn thro* f, thro* the Superficies 4 rf; 
therefore the Ray Sn will be refracted towards 
I that from f x it may become F L. 

AND thus the Line or Ray r m becomes L; 
but the contrary happens when the Ray goes into 
a fine Medium, for then it goes from the Perpen- 
dicular. 

BESIDE it is the Nature of Refraction, that 
the Rays falling perpendicularly on the Superficies 
of another Medium, are not refracted, but only 
thoſe that fall obliquely, and thoſe are the more 
refracted the more obliquely they fall. Thus the 
Rays S T, T, M 4T being perpendicular to the 
Superficies are not refracted, but the Rays Sf, /r 
that fall obliquely are, and Sf more than /r. 
F ROM whence it alſo follows, and is manifeſt 
by Experience, that the nearer the Stars are to 
the Horizon, their Rays are the more refracted, 
and the higher they are, the leſs; and Aſtronomers 
have found, that when a Star is twenty Degrees 
high, the Refraction is inſenſible, tho? there is ſtill 
a ſmall Refraction. | 

A N D Mathematicians, ſkilled in Optics, have 
by Obſervations found the Laws of Refraction of 
all oblique Rays, and that in every Medium there 1s 
a conſtant fixed Proportion between the Sine of 
the Angle of Incidence and of the refracted Angle 
(i. e.) between the Angle nf T and Lf T, the Angle 
1 L being the Angle of Refraction; and ſo in 
the Refraction of the Ray /r n. Therefore the 


ſame- Proportion that is between the Sine of the 
Angle 


| 
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Angle TF # and the Sine of the Angle TfL, the 
ame is between the Sine of the Angle Tr m and 
the Sine of Tr L. Therefore if the Quantity of 
Refraction be known by Obſervation at one Ele- 


vation of a Star, the 


Quantity of Refraction for all 


ather Elevations may be known (1), 


) It is of great Moment 
in the making of exact Aſtro- 
nomical Obſervations, to know 
the Refraction which the Rays 
of Light ſuffer in paſſing thro' 
our Atmoſphere. This was de- 
termined by the learned Mr 
louthorp, by an Experiment 
made before the Roya/ Society, 
and ſhewn to be as the Sine 
of the Angle of Incidence and 
Refraction. See Philoſ. Tranſ. 
N* 257. But this Experiment 
being queſtioned. by the Royal 
feademy of Sciences at Paris, 
who had not the ſame Succeſs, 
[ſee their Memoirs for the Year 
1700.) Mr Lowthorp repeated 
t at the Requeſt of the Royal 
hriety, and Mr Hauſebee alſo 
rerformed it with much greater 
Accuracy. See Hauſtbee's Phy- 

Mechanical Experiments, p. 
175, and found the Proportion 
betwixt the Angle of Incidence 
ad Refraction was as 1000000 
5999 / 36; ſo that the refractive 
tower of the Air to bend a Ray 
o Light from it's ſtrait Courſe 
n coming out of a Vacuum, 
* the Difference of the ſaid 
vines, proportionable to the Sines 
tiemſelves, is 264.1 000000Parts 
and the Experiment being ſe- 
feral Times repeated, he found 
tat this refractive Power ex- 
ally anſwered to the Propor- 
ton of the different Denſities of 


P RO- 


the Air thro' which the Ray 
paſſed, ſo as to be twice or 
thrice as largewhen the Air had 
twice or thrice the Denſity. 
Whence we have an eaſy Rule 
for finding the Refraction in 
any Time or Place, as being 
always correſpondent to the 
Denſity of the Air. But the 
Denſity of the Air may be 
meaſured by a joint Obſerva- 
tion of the Barometer and 
Thermometer. For as the 
Spaces, poſſeſſed by the Air, 
are reciprocally proportional to 
the Weights that compreſs it 
{ſee the Note upon Propoſition 
7. above] and it's Denſity re- 
ciprocally as the Space it poſ- 
ſeſſes, the Denſity of the Air 
muſt be proportional to the 
Weight that compreſſes it, or 
the Weight of the incumbent 
Atmoſphere that is, the Height 
of the Quickſilver in the Baro- 
meter. And this will be the 
Caſe if the Heat of the Air 
remain the ſame. But if the 
Height of the Barometer be 
known, the Denſity of the Air 
is reciprocally proportional to 
the Spaces marked againſt the 
Degrees of the 'Thermometer 
in the Tube above. [See the 
Note to Propoſition 8.) W hence 
it follows, according to the 
known Theorem of compound- 
ing Ratios, that the Denſity of 

the 


PROPOSITION XXII. 


The Atmoſphere or Air cauſes the Sun and other Star; | 
| to appear before they come to the Horizon at riſing, 
or after they are paſſed it, at ſetting ; and appear 
higher than they really are, while they are under 
twenty Degrees of Elevation. 


T HE Cauſe is ſufficiently explained in the pre. 
ceding Propoſition. We may add ſome Experi- 
ments or natural Phænomena. When the Dutch 
wintered in Nova Zembla, the Sun appeared to them 
ſixteen Days before it came to the Horizon, that is, 
when under the Horizon four Degrees, and that 


in a clear Sky; 


the Air is always as the direct 
Ratio of the Heights of the 
Barometer, compounded with 


the reciprocal Ratio of the 


Spaces marked againſt the De- 
grees of the Thermometer. 

For Example, at the time 
the Experiment was made, 
the Height of the Barometer 
was 29 Inches, 74 decimal 
Parts, and the 'Thermometer 
at 60, over againſt which 
the Space of 137 Parts is 
marked; Then, it muſt be 
enquired, what the Denſity 
of the Air is, when the Ba- 
rometer is up at 30 Inches, 
and the Thermometer 50 
degr. below the Line of Freez- 
ing, then the Column of Air 
in the former Experiments 
will not poſſeſs above the 
Space of 126 Parts; ſo that 
the Denſity of the Air ſought 
for, will be to the Denſity 
of the Air at the Time the 


GSM Ama a £A: 2D a 9 4 4. a0 .. 4a 0 2:2, 


and famous Aſtronomers have 


Experiment was made, as 
30 X 137, to 29, 71 X 126; 
or as 4110 to 3748.5, 
And hence may be under- 
ſtood the Reaſon why the Dutch 
who wintered in Nova Zembla, 
found ſo t a Refraction. 
See Sect. vi. Chap. 19. Prop. 
30. For hence we underſtand, 
according to the Obſervations 
of the French and others, (ſee 
Hiſt. de Þ Acad. Scien. 1700, 
1706, and La Meſure de la 
Terre) that the Refractions are 
greater towards the Poles than 
near the Equator, and greater 
in the ſame Place in the Morn- 
ing or Evening than at Noon; 
tho' there be no l 
perceived in the Height of 
Barometer. For all this ſeems 
to proceed from the ſame Cauſe 
viz. the greater Denſity of the 
Air by reaſon of Cold. 


Furin's Appendix. 
found 
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found, with Tycho, that, with us, when the Air is 
clear in the Morning the Sun is ſeen elevated above 
the Horizon thirty four Minutes, while *tis yet 
under the Horizon and it's Limb but juſt touch- 
ing it, and as long in the Evening. 

TH US the Virgin's Spike appears when *tis thirty 
two Minutes under the Horizon, for it ſeems to riſe 
when the Lion's Tail is thirty tour Degrees, thirty 
Minutes high, and on the fame Point. But theſe 
two Stars are diſtant thirty five Degrees two Mi- 
nutes. 


PROPOSITION XXIII. 


The groſſer the Atmoſphere is, the Refraction is the 


greater, (other things being alike) i. e. there being 
the ſame Elevation of the Star, andthe ſame Height 
of the Air, 


THUS the Angle »fL., (Fig. 28.) which is 
the Angle of Refraction, is the greater, or the re- 


facted Ray FL comes nearer to f T the thicker 


the Atmoſphere is, which thoſe fkilled in Optics 
lave found in all kinds of Mediums. 


PROPOSITION XXIV. 


De groſſer the Air is, the more the Star is under 
the Horizon when it firſt appears, 


THE Ray L/ (Fig. 28.) is refracted and firſt 
hows the Star, and L/ T is the refracted Angle 
and Syn being the incident Ray, 2 f T will be the 


Angle of Incidence, and 2/7 L the Refraction. 


LET us then ſuppoſe the Air yd L O to be 
groſſer than when it made the Refraction nf L, 
It will thus make the Angle of Refraction greater, 
vz, of L, and the incident Ray will be K fe. There- 

V OL. I. Gg fore 
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fore the Star being in K, the Ray K will be re. 

fracted, that the refracted / L may ſhew the Star; 
but when the Air was not fo groſs the Star was firſt 
ſcen when in 8. 


PROPOSITION XXV. 


The lower the Air, the Star is the more under the 
Horizon when it firſt appears (other things being 

* alike) i. e. there being the ſame Clearneſs or Thick. 
neſs in the Air, or is ſeen the ſooner or later before 
it riſe. 


FOR, ſuppoſing the Air low, the reſtacted 
Angle T f L (Fig. 28.) will be greater; for Exam- 
ple, if the Altitude of the Air be T 4 the Angle 
refracted (according to the firſt Ray that comes 
to L) will be T4 I.. Let then 4, 9 be drawn 
9 55 with fn; then, by the Hypotheſis in 

rop. xxi. as the Sine of one refracted Angle 
T f L is to the Sine of another refracted Angle 
T 4 L, (for the Air differs only in height by ſup- 
poſition and not in thickneſs) ſo is the Sine of 
the Angle of Incidence f T to the Sine of the 
Angle of Incidence 3, 4, T, for the refracted 
Ray 4, L, and the incident Ray 3, 4, 6. But the 
Sine of the Angle T 4 L hath to the Sine T 4 9, 
the fame Propoſition which the Sine of T f L hath 
to Ty u, as is eaſily demonſtrated by the Figure 
for this Propoſition, Therefore the Sine of the 
Angle T, 4, L hath a greater Proportion to the 
Sine of T, 4, 9, than the ſame Sine F 4 L hath to 
the Sine T, 4, 3; therefore the Sine T 4,91 
leſs than the Sine T, 4, 3; and fo the Angle T 4, 3 
is greater than the Angle T, 4, 9, and 3, 4, L than 
9, 4, L, that is, than » f L; and therefore the Line 
4, 3 drawn out, viz. 3, 4, 6 the incident Ray for 
the refracted one 4, L will fall under S /, m_ 

. , If 
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Star will be in 6 to cauſe the refracted Ray 4 L; 


and thus *cis lower than when in S where the Al- 
titude of the Air was T T. 


PROPOSITION XXVi. 


4 Star may have a differen Refraftion even in tht 
ſame Place, provided the Denſity of Air be different. 


T HE Problem is better put thus: The Altitude 
of a Star and us Refrattion being given, viz. that 
which is made at a given Height , and there being 


given likewiſe another Allitude of the Air; to find 


the Denſity of the Air requiſite to cauſe the ſame Re- 


fraction in that Altitude as was in the other, For Ex- 


ample, in the Altitude of the Air T f, (Fig. 28.) the 
Ray Sf makes the Angle of Refraction uf L; if 
then there be another Altitude of the Air T 4, and 
yet the Refraction of the Star S in the ſame Place of 
the incident Ray 6, 4 which is almoſt parallel with 
$f, becauſe of the great Diſtance ; *tis aſked whether 
tne Refraction 3, 4, L may be equal to the Refra- 
tion nf L; and if it may, whether or no mult the 
other Air be thicker or thinner, and in what Pro- 


Phan ? | 


I anſwer it may be, if the other given Altitude 
of the Air be greater than the former Tf; the 
Denſity or Thickneſs of this ſecond Air muſt be 
greater 3 but if the other given Altitude be leſs as 
T, 4; then the Thickneſs of the fecond Air muſt be 
leſs, or have a greater Rarefaction in it, and how 
much that muſt be is known from this. 
1. FIND the Angle T 9 L (having T 4 and 
TL) and TV L, then the Sine of the Angle T 4 L, 
and the Sine of the Angle T 4 3 (which is the 
Angle of Incidence of the Ray 3, 4, 6) thence is 
found the Proportion of the Denſity of the Air, to 
that of the Ethereal Matter, from which the inci- 
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dent Ray comes. In the ſame manner, let the Sines 
of the Angle TI fn and Tf L be taken, and they 
will ſhew the Proportion of the Denſity of the firſt 
Air to that of the Ethereal Matter; and by com- 
paring theſe Proportions it may be known, how 
much more denſe or rare the Air of the leſſer height 
ſhould be. | 

YE T properly ſpeaking *tis not the ſame Re. 
fraction, for the incident Rays are not equally ele- 
vated above the Superficies of the Mediums. 


PROPOSITION XXVII. 


If the Air of one Place be both thicker and lower than 

.. the Air of another, the Sun, and the reſt of the 

Star, will be the more depreſſed, under the Horizon 
of the former Place, when they firſt begin to appear 
than in the latter Place, 


THE Demonſtration of this Propoſition is 
manifeſt from Prop. xxv. and xxvi; and it alſo 
thence follows, that if the Air be lower and grofler 
in Places of the Frigid Zone than in the Temperale 
and Torrid Zone, the Sun may be ſeen there longer 
before the riſing and longer after the ſetting, than 
in other Places that are higher and more ſubtile; 
for when 'tis more depreſſed under the Horizon, 
and comes to it more obliquely and more ſlowly 
as in the Frigid Zone, it muſt then be ſeen much 
ſooner in the Frigid than in the Torrid Zone, But 
*tis doubtful whether the Air be lower in the Frigid 
Zone; and tho? the Sun be ſeen ſooner before it 


riſe, whether that may be only on Account of the 


groſſneſs of the Air ; of which afterward. 


P R O- 
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PROPOSITION XXVIII. 
If the Air of one Place be graſſer and bigber than 


that of another ; it may be on account of the great- 
er Thickneſs of the Air in one Place than the other, 
that they do not ſee the Stars before they riſe, when 
they are a good way under the Horizon, And ſuch 
alſo may be the great Thickneſs of the Air that there- 
by they ſhall ſee the Stars before they riſe, tho? 
they have the ſame Depreſſion : Yea the Air may be 
ſo thick as to ſhew the Stars when in a much greater 
Depreſſion under the Horizon of one Place than of 
another. 


YEA the thickneſs of the Air will cauſe a much 
greater Depreſſion than the lowneſs of the Air; 
and for the Refractions in Nova Zembla there is 
required a great Height of the Air with ſome 
thicknels, 


PROPOSITION XXIX. 


It is impoſſible that the Refractions of a Star in dif- 
ferent Altitudes ſhould be equal (if the thickneſs of 
the Air be the ſame) to the Refractions of the ſame 
Star in the ſame Allitudes, if the Air be eltber 
higher or lower, or thicker or thinner, 


WE ſhewed, in the preceding Propoſition, that 
if in the Altitude of the Air T7, (Fig. 28.) the 
incident Ray Syn make the Refraction nf L, the 
Ray 6, 4, which, becauſe of the great Diſtance, 
may be reckoned parallel with Sf, the Rays from 
the ſame Point, we ſay the Ray 6, 4 may, in a- 
nother Altitude of the Air, as T 4, make the ſame 
Refraction 3 4 L equal to »fL, if the Air 40 Le be 
thinner than the Airfo Ld; now 'tis demanded if 

Gg 3 that 
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that may be in two Altitudes of a Star. For 1 


ample, ſuppoſe the Star in 8, the Air fo L4, and 

the Air 40 Le be ſo diſpoſed as to make the ſame 
Refraction, whether in another Altitude as S, and 
in the ſame Atmoſphere fr d Lo and 4e Lo, the 
Refraction may be again equal, or the ſame mr L? 
And I fay that it cannot be. 

FOR if a Circle be deſcribed with the Center 
T bounding the Air of another Altitude cutting 
Lr in 2, then 2 L will be the refracted Ray in the 
255 Air, by which the Star / is ſeen; for the 


ay 2 L muſt be the ſame with er L, as the fame 


11 85 Altitude of the Star x g is ſuppoſed, or 
Angle r Lf. Moreover, let the incident Ray, 
anſwering that 1 one, be drawn thro? 2 as 

2 w, which will be parallel with Jr m, if the Re- 
raction L 2 0 were equal to the Refraction Lyn; 
for if T 2 be alſo drawn, T 2 w will be the Angle 
of Incidence, and T 2 L the Angle refracted, and 
w 2 L. the Refraction. 

THEREFORE as the Sine of 3 4 T tothe 
FI . 4 T, ſo is the Sine of ww 2 T to the Sine of 

2 

AND as the Sine of nf T to the Sine of LfT, 
ſo is the Sine of mr L to the Sine of Lr T, and 3 115 
being equal to »f L, the Angle 20 2 T is not equalto 
mr L, or w2 is not parallel with nr. This re- 
quires a longer Demonſtration than can be given 
here, as 9 to Geometry, which will be evi- 
dent from the following Algebraic Work. 


PROPOSITION XXX. 


Having, in two Allitudes of a Star obſerved the Re- 

frallious, io figd from thence the Altitude of the Air, 
aud the Proportion of their Denſities, or the Law 
of Nara in fad AF. 


THE 
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THE Refraction of a Star is equal to the Dif- 
ference between the obſerved Altitude, and the 
true Altitude, which is known by Calculation, 
and thus Refractions are eaſily known, Then to 
our purpoſe : 
.IF it were to be ſolved Geometrically, it would 
be brought to this Problem: 

LET the Star be in 8 (Fig. 29.) ſending out 
the Ray S/, and the Refraction 27 L. 

AND in the Altitude /g it's Refraction mL. 

THEREFORE in the Circle dr f, whoſe 
Center is T, there is given TL the Semidiame. 
ter of the Earth, and drawing Tr, Tf, L/, Lr, 
the Angles TI / and T Lr may be had; the latter 
being made of the Star's Altitude, and a right 
Angle, and the Angles » fLand mr L are given; 
and we know that the Proportion of the Sine of the 
Angle nf T to L/ T is the ſame as the Sine of 
the Angle n to the Sine of L T. From theſe 
to find the Semidiameter Tf or Tr, and the 
Proportion of the Sine of 27 T to the Sine Ly T, 
or to find the Angle TV L. Which will give the 
Proportion of the Sines. 

T HE Algebraic Solution is ſomething difficult, 
but the common ſynthetic way requires many Lem- 
mata to be premiſed, which the former Solution 
doth not. Let us therefore produce the analytic 
Solution, to ſhew that it will confirm the pre- 
ceding Propoſition, Let the Sine of the right 
Angle T LF, or . | 


The Radius be 5 


3 Lr p Let us find the Angle 

wo nf L/; for this being known 

ne comp. 5 TF, and all the reſt are 
k 


Sine m r 
Sine comp. known. 


Sine T /I. | 
Gg4 FIRST, 
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FIRST, becauſe there is given the Sine f 


both the Angles TfL and Lyn, the Sine of the 
whole Angles »fT is given, viz. if the Sine of 
each Angle be multiplied into the Co-Sine of the 
other, and the Sum of their Products divided by 
the Radius. Thus the Sine of the Angle nf T will 
% . * 


MOREOVER, ſeeing the Sine T L/ is to 
the Sine TfL (So is IV to TL or Tr to TL) 
ſo is the Sine TL to the Sine Tr L; that Sine 


T r L will be — And ſeeing there is given alſo 


the Sine My L, let there be found, according to 
the former Rule, the Sine of the whole mr T, 
which ls KEV. Thus we have the 


Sine of four Angles LfT, T, Lr T, ur T, 
for we know they are proportional ſince as a; 
ag-dvovb—aa, ce keafbvb4a—ccaa 
— 7 75 : 

And therefore cg a cdy/bb a I t a - 


v b4—ccaa,; or if — be = mm, and g—k=n; 


then, after due Reduction, it will be # a + 4 
V bb —aa=hy mm—aa. And both Sides ſquar- 
edbhmm—hhaa—nnaa—ddbb4-4 &'= 
2nady/vb—aa. For p* writeb h mm — ddbb, 
and qg for dd - - uu, and ſquare again 
?P*-rq4qaa=2nad/bb—aa, and it will be 
pA ee a=4nnbbddaa—4nndda, 
And diyiding by 4 1d d—q*, and ſubſtituting an 

1 | Sine 


1 6 e — le 1 
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3 &$' wow , T 
es 8 217744214. An = — 
Sin 4 d aa 1 


As. or a — FE ＋ * 8... 
FR OM this Equation it appears Jar the Pro- 
blem is determined, and that a, whith is the Sine 
of the Angle TfL, may be found by extract ing 
the ſquare Root. And from thence 'tis found, 
that two Refractions are ſufficient to find the Al- 
titude of the Air TF, and the Rule of Propor- 
tion between them; which I take Notice of be- 
cauſe I ſee Kepler, in his Epitome of Aſtronomy 
p. 65, takes three Refractions, tho he did not try 
this Method himſelf. | 
THE Reſolution of this Problem may be alſo 
had by the Rule of Poſition, by aſſuming Ty in 
a certain Proportion to T L, and trying if, by 
that Aſſumption, the Sines of the four Angles 
TfL, T fn, Tr L, T r will be proportional. 
THEREFORE, in the Triangle LI, let there 
be found the Angle TFL from having fT, T L, 
and T Lf. And likewiſe in the Triangle T L r, find 
the Angle TL from having Tr, TL, and TL. 
LET there be then taken the Sine of the 
Angles TfL, T fn, TrL, T rm; and let there 
be a fourth Proportional taken to the Sines T f L, 
Tfn, TrL. And if Tn be equal to this fourth 
Proportional, then the aſſumed Height of the Air 
T7 will be juſt; but if the Sine Tr n be greater 
than the fourth Proportional, then TV muſt be 
taken leſs; but if leſs, then it muſt be taxen more; 
and ſo always till they become equal. 


EXAMPLE, 


SUPPOSE the Virgin's Spike, or any other 
Star, or the Sun, to be ſeen in the Horizon Lf 
2 5 when 
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when 32 Minutes under it, as in S; thus the Re. 
fraction / is 32. 

THEN 4 the Sun hath the apparent Al 
titude g x .1 degr. 22 min, or the true Altitude 
1 degr. pot Refraction L m is 22 min. | 

T HE. Semidiameter T L is 860 German Miles, 
But ſuppoſe it 10000, and ow Fargo of to be 5 

or 


of theſe. Parts, viz. 188987005 of the Semidi- 


meter TL]; that is, about + of a Mile. 

THEREFORE in the Triangle T L/, the 
Radius being 10,000,000, 

AS fT to TL, ſo is the Sine T Lf to the 
Sine T 4 
_ 2001 : 2000 :: 10, ooo, ooo: 9,993,992, the 
Sine of 88 degr. 22 min. 40 ſec. 

AND thus T/n will be 88 degr. 54 min. 8 
whoſe Sine is 9,998, 200. 

AGAIN, in the Triangle T r L, 
A8 Fr: TL, ſo is the Sine of the Angle TLr 
to the Sine T r L. 
2001 : 2000 :: 9,997,155 1 9,992, 159, the 
Sine of 87 degr. 43 min. 40 ſec. 
THEREFORE Trm is 88 degr. 5 min, 

40 ſec. whoſe Sine is 9,994,500. 

THE N let there be found a fourth Propor- 
tional to the Sines of TfL, T fn, Tr L. 

AS TFL TVs: Tri | 

AS (2995-998 9,998, 200: : 9,992,159 
9,994“ 
AND with that fourth Number compare the 
Sine of the Angle T r m, which is 9, 994, 500. 

AND we find that this Sine is very near to 
that fourth Number; and therefore the aſſumed 
Altitude of the Air, viz. 3 of a Mile, is not far 
from the Truth. And if any one deſite it more 
accurately, he may aſſume another Altitude, and 


work the ſame way, till the Sine of Tr” be 
Ns ; nearer 
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nearer tO the. fourth Proportional; z or, by the 
JW Rule of Falſe, having it twice too little, you 
may find the true Altitude as near as poſſible, for 
Gt cannot be found perfectly true; becauſe a ſmall 
Difference in the Sines changes it very much if it 
be but half a Minute: and beſides this the Canon 
p of Sines muſt be very exact. 
WE conclude therefore, that the Height of 
dhe Air is about the 2000 part of the Semidiameter 
of the Earth, which is 1,633,190 Perches ; and 
dhe Altitude of the Air 816 Perches, one Perch 
being twelve Rhinlandiſh Feet: but *tis better al- 
lowed to be half a German Mile, for the Refraction 

Y Lf» was found, by Tycho, to be greater, and may 
be thirty fix or forty eight Minutes; and then the 
Height of the Air will be one Mile. 

THE Height of the Air being known, there 
is alſo known the Proportion of the Denſity of 
the Air to that of the Ethereal Matter, or the 
Law of Refraction, in that Air making ſuch Re- 
fractions in ſuch Altitudes, i. e. the Proportion of 
the Sine TF L to the Sine T 7 n, before found, iS 

the Proportion ſought. | 

5 AS 9,995,992 to 9,998,200. And the Reaſon 

why theſe Refractions are ſo ſmall is, becauſe we 

| ſuppoſed a clear Air, not much. differing from 

the Ethereal Matter in Denſity ; as ſome have 
imagined, 

MOR EOVER, whether the Altitude of the 

Air be the ſame in all Places and Times may be 

known; if we uſe the ſame way two Refractions 

at two Altitudes in a different Air and Time. And 

that Students may underſtand theſe Secrets of 

* I have, that they may try a Calculation, 

et down Examples from Tycho's Obſervations, 


" Wo” 


who obſerved the Refractions of the Sun and 
| Moon for every Degree of their Height ; and be- 
cauſe they differ from the Obſervations of Lanſberg, 

made 


—  — — 
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made in a different Air (if made at all), I will alſo 1 
add them. | 


T2 ˙ ü Refraction of the vn! 
eprees of Sun, according} Moon, accordingjand Moon, according 
Altitude. to Tycho. to Tycho. . Lanſherg. 
Minutes. Minutes. Minutes. Second; . 
| 33 34 
28 | 25 26 
20 20 21 
17 17 18 
r 15 15 2 
14 14 14 0 
13 14 12 30 
12 13 It 15 
11 |S edu 0 
10 11 9 5 
10 11 8 15 
| 9 10 7 35 
" FRO 10 7 5 
. 9 6 40 
| 8 8 6 19 
7 8 6 0 
8 2244 42 
| 6 | 7 | 5 27 
6 6 5 2 
5 6 4 50 
4 OS 4+ 33. 
+ 4 + 10 
3 3 + 0 
3 3 3 44 
3 "Wien WO CE 25 ur 
8 1 2 
2 2 2 56 
3 2 3 1 
2 2 2 . 
2 > 27-2 g 
| 1 I 1 54 
| 1 I I 39 
I I 1 24 
bag aug "Pr 3 9 
I 1 0 35. 
1 I 0 41 
1 | IS o 27 
O I Q 13 
"ns I 0 O | 
: f.1NSBEKRG 
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LANSBERG ſets down the ſame Refractions 
for the Sun and Moon; and Tycho makes a ſmall 
Difference near the Horizon, thoſe of the Sun grea- 
ter, and at the fifth Degree equal; and afterward 
the Moon's Refractions ſomewhat greater than thoſe 
of the Sun: I confeſs I do not ſee why, except it be 
attributed to the weakneſs of the Moon's Light. 
And moreover, Tycho omitted Seconds, which are 
not to be neglected, if they approach near ſixty, 
bor they are of uſe in calculating the Height of the 
Air. But as for the Refractions of all the Stars they 
are equal, or very little different, if in one Air; but 
if the Air be groſſer, the Refractions are greater. 
For Example, the Dutch, at Nova Zembla, found 
in Winter that the Sun began to appear after a 
Night of ſome Months, when it was 4 Degr. un- 
der the Horizon, at leaſt it's Limb; therefore the 
Refraction mf L is 4 degr. 30 min. the Cauſe where- 


I of none have ſufficiently explained. 


AND then, when it was 3 degr. 45 min. under 
che Horizon, they ſaw it elevated above the Ho- 
J rizon 30 min. viz. it's upper Limb; therefore the 
KRKefraction mr L (for we muſt conceive mr 5 to fall 
under the Horizon, or r Lg to be 30 min.) will be 
4degr. 15 min. and r LIT go degr. 30 min. From this 
may be found the Altitude of the Air Ly, and the 
Denſity of the Air at Nova Zembla, which was clear 


I at the time of Obſervation. And the Altitude of 


the Air is thereby found much greater, almoſt two 
Miles; nor will the ſuppoſition of a greater thickneſs 
in the Air help the Matter, as we ſhall ſhew in the 
following Propoſition ; becauſe the Angle T FL 
cannot be greater than 85 degr. 30 min. (if nf L be 
4 degr. 30 min.) tho? it will be greater if df be ſup- 
poſed leſs than two Miles; therefore the Truth of 


the Obſervation may be juſtly doubted of, ſeeing 


there is no ſuch Obſervation any where; yea the 
contrary hath been obſerved in the ſame Place, 
ice 


| 


ſee Chap. xvi. Prop. xiii. at the end. Beſides this, 


there can be no Reaſon given why the Air, after & | 
long abſence of the Sun, ſhould be higher than 
when the Sun left them after it had been preſent 1 
long time; rather the contrary ſhould happen, the 
Air being made groſſer and lower by Condenſati. 
on, as ſome may urge that count the Height of the 


Air inconſtant. Yet, when I conſider theſe thingy 


more accurately, three Patticulars occur to me 


that might confirm that Appearance and the great 


Refraction: for the Obſervation cannot be denied; 


conſidering; that the Obſerver underſtood Aſtrono- 


my, and faw the Sun above the Horizon for ſome 
Days after, when it was ſtil] under the Horizon; 
nor muſt we doubt of the Number of the Days 
in the long Night they had, for when they came 
back they counted the ſame Day of the Month, 


as their own People did, which could not be if 
they had miſtaken before. For if we admit ſuch 


an Altitude of the Air as ts inconſiſtent with the 
Refractions in the. Temperate and Torrid Zone, we 
muſt ſay the Air is of the ſame Height every where 
as truly in the Torrid and Temperate; as in the Frigid 
Zone. But, in the Torrid and Temperate, the upper 
Region of the Air is ſo ſubtile, that it doth not 

cauſe Refraction, but only the middle Region of it; 
and therefore no wonder if the Refractions in the 


Torrid and Temperate Zones are leſs; for the Air 


that cauſes them is lower, which ſhould cauſe the 
Refraction to be greater; yet it muſt be much 
more rarified than the other Air. But to this it 
may be objected, that the Obſervations of the Sai- 
lors were made in a clear Air, as themſelves ſay; to 

which I anſwer, that *tis not probable that the 


Air was then fo fubtile as the cleareſt Air in the 
Torrid and Temperate Zone. Secondly, it may be 


faid that the Air of the Frigid Zone, when the Sun 
returns to it after a long abſence, is firſt refined in 


the 


— 
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he upper Region, and that the middle is ſomewhat 
nore groſs, and therefore the Sun is ſeen by two 
Refract ions, as the Stars are thro* Air and Glaſs, 


nd a double Refraction depreſſeth the Star under 


the Horizon more than a ſingle one, and ſo the 


Altitude of the Air of one Mile, or three Quar- 


ers, will be enough, Nor can it be objected, 
why doth not the ſame thing happen when the Sun 


4 departs from that Air, and the long Night begins z 


for then it is probable the Difference of the thick- 


IJ nfs of the Air is leſs, becauſe of the Sun's long 


Continuance; or we may ſay the Exhalations are 


nore groſs, in the Mornings of that Zone, after 
that long abſence, Thirdly, if a double Refraction 
Loch not farisfy, and it will not be granted that 


the upper Region cauſes no Refraction, as was 
laid, then it muſt be granted that the Air in that 


Place of the Frigid Zone was then much higher 


than in our Temperate Zone, and alſo much groſſer 


(or *tis only the Altitude that leſſens the Refra- 
cdtion): but if there be a great thickneſs, the Re- 


AJ faction is much more increaſed thereby, than tis 
Y diminiſhed by leſſening the Altitude. But the firſt 
of theſe three Cauſes is beſt, that ſuppoſes the Al- 


titude of the Air to be two Miles (for it cannot 


be leſs in Nova Zembla where the horizontal Re- 


faction ſaid to be 4 degr. 30 min.) the other 


two lie under ſeveral Difficulties. We have ſaid 


Ir was the thickneſs of the Air that was the Cauſe 


; 
43 
1 
. 
1 
1 
, 


why, the Altitude being the ſame, the Sun was not 
ſeen for fo many Days after it ceaſed to riſe on the 


A third of November; and ſo we mult anſwer, that 


the Cauſe may be the ſame why the ſame Dutcbmen 
ad not, on the thirtierh of May 1596, fee the 
Sun in the middle of the Night, in the Latitude 
by degr. 42 min. when it was not one Degree under 
the Horizon. But we have ſaid too much of this, 
occaſioned by the difficulty of the thing ; _ 
3 mult 
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ſee Chap. xxvi. Prop. xiii. at the end. Beſides this, 
there can be no Reaſon given why the Air, after ſo 
long abſence of the Sun, ſhould be higher than 
when the Sun left them after it had been preſent 2 
long time; rather the contrary ſhould happen, the 
Air being made groſſer and lower by Condenſati- 
on, as ſome may urge that count the Height of the 
Air inconſtant. Yet, when I conftder theſe things 
more accurately, three Patticulars occur to me 
that might confirm that Appearance and the great 
Refraction: for the Obſervation cannot be denied; 
conſidering; that the Obſerver underſtood Aſtrono- 
my, and faw the Sun above the Horizon for ſome 
Days after, when it was ſtil] under the Horizon 
nor muſt we doubt of the Number of the Days 
in the long Night they had, for when they came 
back they counted the ſame Day of the Month; 
as their own People did, which could not be if 
they had miftaken before. For if we admit ſuch 
an Altitude of the Air as is inconſiſtent with the 
Refractions in the. Temperate and Torrid Zone, we 
muſt ſay the Air is of the ſame Height every where 
as truly in the Torrid and Temperate; as in the Frigid 
Zone. But, in the Torrid and Temperate, the upper 
Region of the Air is ſo ſubtile, that it doth not 
cauſe Refraction, but only the middle Region of it; 
and therefore no wonder if the Refractions in the 
Torrid and Temperate Zones are leſs; for the Air 
that cauſes them is lower, which ſhould cauſe the 
Refraction to be greater; yet it muſt be much 
more rarified than the other Air. But to this it 
may be objected, that the Obſervations of the Sai- 
lors were made in a clear Air, as themſelves ſay; to 
which I anſwer; that *tis not probable that the 
Air was then fo ſubtile as the cleareſt Air in the 
Torrid and Temperate Zone. Secondly, it may be 
ſaid that the Air of the Frigid Zone, when the Sun 
returns to it after a long abſence; is firſt refined 0 
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the upper Region, and that the middle is ſomewhat 
more groſs, and therefore the Sun is ſeen by two 
Refract ions, as the Stars are thro* Air and Glaſs, 
and a double Refraction depreſſeth the Star under 
the Horizon more than a ſingle one, and ſo the 
Altitude of the Air of one Mile, or three Quar- 
ters, will be enough, Nor can it be objected, 
why doth not the ſame thing happen when the Sun 
departs from that Air, and the long Night begins; 
for then it is probable the Difference of the thick- 
neſs of the Air is leſs, becauſe of the Sun's long 
Continuance; or we may ſay the Exhalations are 
more groſs, in the Mornings of that Zone, after 
chat long abſence, Thirdly, if a double Refraction 
doth not ſatisfy, and it will not be granted that 
the upper Region cauſes no Refraction, as was 
ſaid, then it muſt be granted that the Air in that 
Place of the Frigid Zone was then much higher 
than in our Temperate Zone, and alſo much groſſer 
(for *tis only the Altitude that leſſens the Refra- 
ction): but if there be a great thickneſs, the Re- 
fraction is much more increaſed thereby, than 'tis 
diminiſhed by leſſening the Altitude. But the firſt 
of theſe three Cauſes 1s beſt, that ſuppoſes the Al- 
titude of the Air to be two Miles (for it cannot 
be leſs in Nova Zembla where the horizontal Re- 
fraction ſaid to be 4 degr. 30 min.): the other 
two lie under ſeveral Difficulties. We have ſaid 
it was the thickneſs of the Air that was the Cauſe 
why, the Altitude being the ſame, the Sun was not 
ſeen for fo many Days after it ceaſed to riſe on the 
third of November; and ſo we mult anſwer, that 
the Cauſe may be the ſame why the ſame Dutchmen 
did not, on the thirtieth of May 1596, ſee the 
Sun in the middle of the Night, in the Latitude 
6g degr. 42 min. when it was not one Degree under 
the Horizon. But we have ſaid too much of this, 
occaſioned by the difficulty of the thing; — 

3 mult 
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muſt be, for an accurate knowledge of it, moſt 
accurate Obſervations, Let we muſt not think, | 
that if Obſervations of a Star, in different Eleva- 
tions, do not give the ſame Altitude, that there. 


fore it hath different Altitudes, on account of the 
Difference of the Denſity of the Air, which is 
greater the nearer the Horizon; and therefore Ob. 
ſervation will give a different Altitude, tho? it be 


the fame, for, in the Calculation, the Denſity, and 


conſequently the Refraction, is accounted the ſame, 
PROPOSITION XXXI. 


Having the Depreſſion of a Star under the Horizon 
when it firſt begins to appear (that is, having the hori- 

 zontal Refraction of a Star), to find the leaſt poſſible 
Altitude of that Air, in which the Refrattion is 
made; and the Groſſneſs of that Air and the great- 
eſt Quantity poſſible by which it exceeds the Denſi- 
ty of the Aither ; that is, the greateſt Refraction 
Poſſible, Or more generally thus : Having the Re- 
fraction of a Star, at it's apparent Altitude, to find 
the leaſt poſſible Height. 


LET the horizontal Refraction be » f L, (Ig. 
28.) or the Depreſſion of the Star under the Hori- 


zongfsorg Ls, when it firſt begins to appear, as 


it was in Nova Zembla 4 degr. 30 min. Tis known 
from the Doctrine of Optics, if a Ray, as sf, touch 
the Air in 7; that is, if the Angle 87 ornf T be 


a right Angle, then the Ray is not refracted; but if 
the Star be under the Tangent, then no Ray can 
come to f directly. Therefore it is requiſite the |! 
Star be above that Tangent, and that sf or af T 
be leſs than go degr. Let it then be 89 degr. 59 min. 
or 90 itſelf, provided it be no greater than from 


a f T. Let there be taken the Angle of horizontal Re- 


fraction 4 degr. 30 min. and there remains the Angle 


T/L 


A _—_ 1 


=_ Lg % = 2— 9 


C 
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TfL 85 degr. 29 min. the greateſt that can be ; 
then if it be made as the Sine T' FL is to the Radius, 
ſo is LT to Tf, which is the leaſt Altitude of the 
Air poſſible. For becauſe the Sine TfL is the 
reateſt that can be, the fourth Proportional T f 
is the leaſt that can be, if the middle Terms, viz. 
the whole Sine T Lf and T L, be {till the ſame : 
if the Refraction of the Ray, that appears at the 
Horizon, be not given, but the Retraction in the 
Altitude x Lg, we may work the ſame way in the 
Triangle Ly T. | 
LIKEWISE the Proportion of the Sine of 
the Angle / T 89 degr. 59 min. to the Sine T f L 
8; degr. 29 min, will be the greateſt poſſible Pro- 
portion between the Denſity of the Air and that of 
the ther. 


PROPOSITION XXXII. 


Having the Altitude of the Air, and one Refradtion 
in it of a Star in a certain Altitude, to find the 
Law of Refraction, or the Proportion of the Sine 
of the Angle of Incidence, to the Sine of the re- 
frafted Angle; or to find the thickneſs of the Air by 
that Refraction. | 


THE Altitude of the Air muſt be greater than 


that we found to be the leaſt poſſible, otherwiſe 
the Refract ion is not right taken, and the Problem 


s impoſſible, (Fig. 28.) Let it therefore be greater, 


uppoſe Tr; and alſo let the Refraction in the ap- 
parent Altitude x Lo be mr L. Then there may 
de found the refracted Angle TL (having Tr, 


IL, and the Angle TL) to which Tr L if you 


Ind u L, you will have the Angle of Incidence 
IT, and the Proportion of the Sine r T to the 
Ine LIT; which will be the Rule of refracting 
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in that Air, or the Proportion of the Air's Denſity 
to that of the AÆther. 


PROPOSITION XXXIII. 


Having the Altitude of the Air, and the Refraction 
of a Star in one Altitude; to find the Refraction in 


another Altitude. 


FOR Example, let the Altitude of the Air be 


T for Tr, and the Relraction nf L at the appa. 
rent Altitude o, and the horizontal Ray is the re. 
tracted Angle. Then let there be given the appa- 


rent Altitude r Lg or x L, and let the Refraction 


be found by the preceding Propoſition, or the Pro- 


portion of the Sine nf T to TfL. Then in the 
Triangle T r L, having Tr and T L, and the 


Angle r LIT, find the Angle TL; and as the 


Sine TfL is to the Sine Tf u. So let TrLbe 
to another Sine, which will be the Sine of the An- 


olemr T, from which take Tr L, and there re. 


mains the Refraction m r L which was ſought. 


THE Antients uſed a more intricate and alſo a 
falſe Method for finding it, 


PROPOSITION XXXIV. 


Having the Altitude of the Air, and the Law of Re. 


fraction; to find the Refraction at the apparent A. 


titude of the Star, and from thence the true Altitude. ? 


THIS is the fame with the former, where the | 
Law of Refraction was to be found from a given 


Refraction in a given Height. Examples for work- 


ing may be taken, from the Table laid down be- 


fore, 


Of 
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Of the Refleftion of Light in the Air. 


FRUPOSITION XXX. 


The Rays of the Sun and Moon are not only reſracfod 
after they have entered the Atmoſphere, but alſo re- 
flected from the Particles of Air, or beat back as it 
were from a rough Mirror, becauſe of the irregular 
Situation of the Particles, 


FOR if otherwiſe, no part of the Atmoſphere 
would be lucid, Except that the Sun is above; and 
the Sun being in the Eaſt, the Air in the South 
and Weſt would be dark; therefore as ſome Rays 
paſs thro* the Atmoſphere, ſo ſome are reflected 
ſeveral Ways, from one Particle to another, and 
thus they make the Air lucid, 


PROPOSITION XXXVI. 


Reflection of the Rays of the Sun from the Particles of 
Air, is the chief Cauſe of the Twilight, that is in 
the Morning and Evening. 


THIS is evident from the preceding Propo- 
ſition; for as the Sun being in the Eaſt, it's Rays, 
darted to the Weſt, are reflected to our Eyes, and 
lo render the Weſt Part viſible ; ſo the Sun being 
under the Horizon, it's Rays ſhot into our Air, 
are reflected to our Eyes from the Eaſt in the Morn- 
ing, and from the Weſt in the Evening. 


Hh 2 P RO- 
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PROPOSITION XXXVI.L 


The firſt of the Morning Twilight, that is, the en. 
lightned Air in the Eaſt, and alſo the end of the | 
Evening Twilight, begins when the Sun is about 18 
degr. under the Horizon, 


T HIS Propoſition is built on Obſervation ; for | 
if in the Morning, ſuppoſe about one or two | 
o'Clock, we obſcrve narrowly towards the Eaſt, 
when a little white Colour begins to appear in the 
Air to the Eaſt Part of the Horizon, and note the | 
Hour and Minute, we may thence know the De. 
preſſion of the Sun. | 

W E here ſuppoſe that the Air is clear, of which } 
there being a great Difference, ſome have theretore | 
thought the 1 wilight begun and ended at the twen- | 
tieth Degree under the Horizon, others only at 
the ſixteenth Degree; for the groſſer the Air is, 
the Twilight is the Jeſs ſenſible; the contrary of 
which we ſaid happened in the Refraction, which | 
is then moſt ſenſible, | 


PROPOSITION XXXVII. 


The Altilude of the Air, or the Matter that cauſes ibe 
Twilight, cannot be known from the Quantity f 
Twilight, as ſome have thought ; nor does the be- 
ginning of the Twilight proceed from a ſingle, but a 
double Reflection. | 


Loet T Lb (Fig. 29.) be the Earth, gfom the 
Bounds of the Air, and L the Place of the Earth in 
which the Twilight appears, or the Light in the ho. 
rizontal Air /, and therefore F L, is the Ray reflectec 
from the Air /, and the incident ſolar Ray fg S. Ma- 
thematicians, who have written of the Twilight, vil 


3 hav 
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have the incident Ray inf, which makes the reflect- 
ed Ray f L, to come from the Suns ; and becauſe no 
Ray can Come to f from the Sun, while the Sun 1s un- 
der the Tangent // hs; therefore when the Sun comes 
o the Tangent fbs, for Example tos, then doth 
the Ray begin to come tof; and becauſe they will 
have the Reflection to be from 7, as from a con- 
care Mirror, therefore T7 muſt be equal to 
TfL 3; and becauſe the Sun is found to be 18 degr. 
under the Horizon, »fs muſt be 18 degr. and 
Lfh 162 degr. and TV or TfL 81 dͤgr. and LT 
qdegr. from whence T f is found 174 German 
Miles (as Clavius and Nonius make it) and the Air 
about eleven Miles: nay Alhazen and Vitellio make 
t thirteen Miles. | 
SO great an Altitude of the Air is not to be al- 
lowed as diſagreeing with other Phænomena, and 
being founded on a falſe Hypotheſis, that the Ray 
05, which makes the reflected Ray f L, comes 
from the Sun itſelf, which is falſe; for it comes, 
by Reflection, from another Ray, for Example 
from the Ray gl. And that it is not neceſſary to 
make a ſmall Light in 5, that the Ray /g ſhould 
come from the Sun itſelf, but that another Ray 
may ſerve, is proved from hence, that we ſee, in 
the weſtern Air, ſome Light before the Sun riſes, 
WW tho! 'tis certain no direct Ray can come from the 
Vun to the weſtern Air, but from another Particle 
e Air, for Example from and o; and fo the re- 
ſected Ray L m comes from the incident Ray f m 
Vhich is reflected from the incident Ray gf, and 
aun gf from another g L; which perhaps comes 
gain from another, Secondly, *tis worth remark- 
ng, that they have made the Reflection from the 
Air as from a concave Mirror; the Center of 
which Cavity is T the Center of the Earth, which is 
falſe; for the Rays reflect from the Air without any 
regard to the Center of the Earth, but to their Su- 
Hh 3 perſicies, 
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perficies, as is evident from the Ray Ln, which | 
comes from the weſtern Air to L]; for if it came 
trom m as from a Concavity, it's incident Ray } 
ſhould have come from the Place x, whereas it 
comes from o, or between f and o. Therefore the 
Ray L m ſo reflected, is from the Particle mas the 
Figure required. ng in the Air there are Parti. 
cles of very different Figures; and ſo no wonder if 
they make Reflections thro? the Air every way, 


PROPOSITION XXXIX. 


Suppoſing the Twilight is not made by one but a double 
Reflection, to find from thence the Altitude of the © 
Air, which may agree better with other Obſerug- | 
lions. ö 


1 was ſaid in the laſt Propoſition, that the 
Ray g bf, (Fig. 29.) which makes the firſt reflect. 
ed Ray in the Beginning of the Twilight, does 
not come from the Sun itſelf, but that 't is reflected | 
in g; let therefore the incident Ray be g / (which 
may touch the Earth p, and ſo Ig is the firſt Ray 
which can come to g) and let us now ſuppoſe it to 
come from the Sun itſelf immediately, and by Re- 
fraction to be turned a little aſide; that is, let QL 
be the Ray from the Sun, and let Ip g be the refract- 
ed Ray, and gh the reflected Ray, and f L the ſe-"? 
cond reflected Ray. The Altitude of the Air TF7 
is to be found; and, becauſe the incident Ray Q 
refracts into g I x, let us ſuppoſe the Angle of Re- 
fraction g 1x to be 30 min. and that the Center of 
the Sun is 17 degr. under the Horizon, when the 
Twilight begins; therefore the Limb of. the Sun? 
will be 16 degr. 45 min. under it, and ſubſtracting 
the 30 min. for the Refraction, and Angle » K x 
will be 16 degr, 15 min. which is the Depreſſion of 
the Sun's Limb after Refraction. And — 
7 
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KL, K p are equal, and alſo FL, gp, then Kg» 
K f will be equal, and the Angle K fg equal to K g/ 


and both together equal to g K 16 degr. 15 min: 


therefore Kfg is 8 degr. 7 min. and f TL 4 degr- 
and T f L 80 degr. whence T f is found to be 861 
Miles and a half, and thus the Air's Altitude 
1 Mile and a half, which is far leſs than was for- 
merly made by the Twilight, and will be found 
much leſs if a threefold Reflection be made the be- 
ginning of the Twilight; which is not impoſſible, 
And this double or triple Reflection is better allow- 
ed for the Cauſe of the Twilight's Continuance, 
than that which Kepler brings from the ſplendid 
Matter about the Sun. You may ſce more of the 
Time of Twilight anc it's various lengths, in the 
ſecond Part of this Book. 


PROPOSITION KL. 
To find the Allitude of the Clouds by the Quadrant (a). 


THE Air being calm and clear, fix on ſome 
Point in the Cloud that is remarkable, and mea- 


(a) Mr Boyle tells us, that a 
good Aſtronomer, who had di- 
vers times meaſured the Height 
of the Clouds, aſſured him, that 
he could never find any that 
were above three quarters of a 
Mile high, and that few ex- 
ceeded half a Mile. And Mr 
Crabtrie (an excellent Mathe- 
matician of the laſt age) upon 
meaſuring their Height, was 
ſurprized to find them no high- 
er, and wrote to his friend (that 
great Genius of the laſt age) Mr 
Horrox, about it. Who in his 
Letter, Nov. 23, 1637, tells 
him, I am not ſurprized that 


H h 4 


vou found the Clouds ſo low, 
* becauſe I have often found it 
* ſo. I remember that I con- 
* trived a way, about two or 
© three years ago, of takirg the 
Height of the Clouds wit! 
a Quadrant, all atoneStation ; 
and I never could find any, 
that were at moſt above a 
Mile and half high.” After- 
wards, /aith he, I found that 
* ſame method in Kepler (Astr. 
© Cop. p. 70.) where he faith, 
© The Clouds are never above 
© a quarter of a German Mile 
high, that is one of our 
Engliſb Miles. 1 


, % © 


ſure 
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ſure its Height as if it were the Top of a Steeple, | 
at two Stations: by two Obſervers at the ſame time 3 
and thus you may find it's Height, which is never 
found to be above a Quarter of a Mile. 


| PROPOSITION XLI. 


To meaſure the Quantity of the Air, having ts Al. 
| titude given. | 


( 


THIS is only to meaſure the Space between 
the Earth and the utmoſt Bounds of the Air, which 
is eaſily done, having the Altitude of the Air, by 
meaſuring the- Solidity of the Sphere made of the 
Earth and Air, and then of. the Earth only ; and 
ſubſtract ing the one from the other, there remains 
the Quantity of Air. 


PROPOSITION XIII. 


The Air of certain Places hath ſome peculiar Properties, 
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THUS in Egytt it ſeldom, or rather never, 
rains; and if ſmall Rain fall at any Time, there 
follow Diſeaſes, as Catarrhs, Fevers, Aſthmas, &c. 
The Inundation of the Nile, and the daily Hoar- 
froſts in the Morning, ſupply the want of Rain. 
And fo in the Kingdom of Peru, there are never 
ſeen Rains: and in ſeveral Places under the Equa- 
tor it rains for a whole half Year, and is fair the | 
other. See Part ii. Chap. xxvi. 

THE Ifland Pulon Timor is for the moſt part 
covered with Miſts and Hoar-froſt. 

IN the Iſland Sumatra, the Air is unwholeſome, 
on account of the ſeveral ſtanding Pools in it; and 
the like holds of ſeveral other Places, as in old 
Mexico, Malacca, Sc. | 
| | THE 
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THE Ifland of &, Thomas, lying under the E- 
quator, is thought of all Countries to have the 
groſſeſt unwholſomeſt Air, tho? it be moſt fruitful 
in every kind. 

IN the Province of Chili the Air is ſo very fine 
and ſubtile that the Blade of a Sword, ſheathed 
without wiping, will not ruſt. ' 

IN the Azores the Air and Winds are ſo ſharp 
as in a ſhort time to corrode Plates of Iron and the 
Tiles on the Houſes, reducing them to powder. 

ARISTOTLE fays, that on Mount Olympus 
there 1s not the Jeaſt Motion of the Air, nor even 
any Air at all, for the Characters, written on the 
Dult there, remain as at firſt, after many Years ; 
and they that go up it, cannot live there, except 
they carry with them wet Sponges, by the help of 
which they breathe. 

IN America, when the Spaniards were paſling 
from Nicaragua to the Province of Peru, many of 
them, as they paſſed over the Tops of the Moun- 
tains, did, with their Horſes, there breathe their 
laſt, or were turned into Statues with the Cold; 
and thus continued *till they that eſcaped returned. 
Some think this was owing to want of Air, but that 
is not likely; nor what Ariſtotle ſays of Olympus; 
for the contrary is found on higher Mountains, 
whoſe Tops are covered with Snow. Therefore 
'tis certain theſe Mountains could not be above the 
Air, but the Air ſnowed upon them. See the Chap. 
of Mountains. Buſbequius, an Eye-witneſs, ſays, that 
Olympus in Summer is covered with Snow. 

THE Air about the Iflands in the Indian O- 
cean is ſo fragrant with the ſmell of Spices, that 
Seamen perceive it (eſpecially when the Spices are 


Tipe) three or four Miles off, when the Wind is 


againſt them, 
THE Sea Air is more unwholſome than that on 
Land, and leſs agreeable to thoſe that are not uſed 
| to 
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to it. The Difference is very ſenſible when Seamen 
come near the Shore; for they know when they are 
within a Mile of the Land, by drawing in the 
Land Air in breathing. This the Seamen of 
Soffala, on the eaſtern Shore of Africa, know eſpe. 
cially. ] 
WII ILS T this was printing, I met with an 
Obſervation made by David Frelichius on Mount 
Carphathus in Hungary, which, becauſe *tis very 
uſeful in forming a Judgment of the Altitude of © 

the Air, and of it's ſeveral Regions, I thought 
proper to add it here, tho? it ſhould have come in at 
Prop. xviii. He ſays, * Carpaihus is the chief of the © 
Mountains in Hungary, which Name is common 
to all that Tract of the Sarmatian Mountains, 
which ſeparates the Hungarians from the Ruſſians, 
Polanders, Moravians, Sileſians, and thoſe in that 

Part of Auſtria beyond the Danube, Their high | 

and frightful Tops that are above the Clouds 
appear at Ce/areopolis, They are called ſometimes 

by a Name importing that they are almoſt conti- 


as it were. And indeed the Rocks there do far 
exceed the Alps in Italy, Switzerland, and Tyrol, 
in roughneſs and Precipices : they are almoſt un- 
paſſable, and no Body gbes near them but thoſe 

that are curious Admirers of Nature. 
AND to mention this by the way; when I | 
was a Youth, having, in June 1615, a Deſire to 
try how high theſe Mountains might be, I went 
up with two of my School-Fellows : when I had 
got up to the, Top of the firſt Rock with great 
Difficulty, and thought I was on the Top of all, 
there appeared another ragged Rock much high- 
er; and when I had clamber'd to it, over many 
large and looſe Stones, (any one whereof being 
thrown down would carry ſome hundreds far 
2 greater 
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nually covered with Snows; and by another 
Name that imports them to be bald and ſhaven 
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« greater before it, with ſuch a Noiſe, that one 

« would think the whole Mountain were tumbling) 
again another higher appeared, and then ſome _ 
« leſſer, the latter whereof ſtill exceeded the former 
in Height. Through all theſe Caverns I was obli- 

« oed to paſs, with the utmoſt Danger of my Life 

« till I gained the Summit. Whenever J look'd 
« down from the ſteep Rocks into the Vales below, 
that were thick ſet with large Trees, the Appear- 

« ance was like that of a dark Night; or elſe of 
the blue and high Sky, which we ſometimes ſee 
in fair Weather. And it appeared to me, that 
if I had been to fall, I ſhould have tumbled, 
not to the Earth but into the Heavens. For the 
« viſible Objects, on account of the great Declivi- 
ty, appeared diminiſhedand confuſed. But when 
] aſcended to a higher Mountain, I came into 
thick Clouds, and having got thro* them, I did 
© after ſome Hours fit down, when I was not far 
from the Top, and plainly obſerved the white 
Clouds, I was among, moving below; and over 
them I had a clear proſpect ſome Miles beyond the 
* Bounds of the Country of Sepuſiam, in which the 
* 
C 
* 


Mountains were. I alſo ſaw other Clouds higher, 
others lower, and ſome equally diſtant from the 
Earth; from all which I gathered three things, 
1. That I had paſſed the beginning of the middle 
Region of the Air. 2. That the Diſtance of the 
Clouds from the Earth is different in different 
Places, according to the Vapours raiſed. 3. That 
the Diſtance of the loweſt Clouds from the 
Earth, is far from being ſeventy two German 
Miles, as ſome would have it; and is only half 
a German Mile, When I came to the Top of 
the Mountain the Air was ſo thin and calm 
that I could not perceive the Motion of a Hair, 
tho? there was a vehement Wind when I was on 
the Mountains below. From whence I find that 


the 
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the higheſt Top of Mount Carpatbus riſes a Ger. 
man Mile from it's loweſt Root up to the higheſt 
Region of the Air, to which the Winds never 


reach, I fired a Piſtol on the Top, which at 


firſt made no greater Noiſe than if I had broke 
a Stick or Staff; but, after a little time, there 
was a murmuring for a long while, which filled 
the Vallies and Woods below. And coming 
down thro? the ancient Snows to the Vallies, ] 
fired again, which made a dreadful Sound, ag if 
great Guns had been fired, and I was afraid the 


whole Mountain ſhould come down on me. The. 


Sound laſted for half a Quarter of an Hour, till 
it had reached the moſt ſecret Caverns, where 
the Sound being enlarged reflected back every 
Way; which Caverns not being above, there 
was at firſt little rebounding, but when the Sound 
reached thoſe below, it rebounded violently. 
On theſe high Mountains it hails or ſnows for 
the moſt Part, even in the middle of Summer ; 
viz, as Oft as 1t rains in the neighbouring V allies 
below : which I have found. The Snows of 
different Years may be known from their Colour 
and firm Surface. 


CHAP. 
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CHAP. XX. 


Of the Winds in general, and of the Points of 
the Compaſs. 


H E Wind is a Motion of the Air; and there- 

fore the Conſideration of it belongs to the 
Abſolute Part of Geography; eſpecially ſeeing the 
Knowledge of it belongs to Hydrography, and 
moſt of all to Navigation, which requires ſome 
Knowledge of Geography: and tho* I willingly 
allow *tis more Phyſical, yet becauſe it contains 
ſeveral things, that relate to Geography we ſhall 
ſpeak briefly to it. 


PEUEOSITION 'L 


The Wind is a Commotion of the Air which may be felt, 
or which hath ſome Force. 


THUS it may be defined by the Conſent of 
all Nations: nor do ] care to diſpute with Critics 
about it. If the Motion be gentle, 'tis called a 
Gale or Breeze; and if it be not felt, *tis not called 
a Wind; for ſuch ſmall Motions are conſtantly in 
the Air, tho* there is no Wind, as appears from 
the Sun-Beams let into a dark Chamber, thro' a 
ſmall Hole, where you ſee the Atoms carried with 
the Air : and therefore we put in the Word felt in 
the Definition, becauſe the Motion of the Atoms is 
only ſeen, 
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PROPOSITION II. 


The Winds for the moſt part tend from one Point 10 
© the oppoſite, and drive Bodies before them. 


T HIS appears from the Force of Wind on our 
Bodies, and eſpecially from the Vanes ſet on the 
Top-maſts of Ships, which turn to the Point con. 
trary to that the Wind comes from. Yet this is 
not always direct and conſtant, but with ſome 
Agitation to the adjacent Points. Some think there 
ſhould be added in the Definition, a Commotion 
towards one Point, or to the ſame Part ; but we 
think it may be better left out, ſeeing there are 
ſome circular Winds ; and, ſpeaking accurately, 
no Wind exactly obſerves the ſame Point. 


PROPOSITION III. 


A Point of the Compaſs is an imaginary Plane, per- 
pendicularly extended from any Point of the Earth 
to one of thoſe that are on the Circumference of a 
Circle, having that Point for it's Center, 


SUCH is the true and common Notion of a 
Point of the Horizon. Sometimes the Points on 
the Horizon, are the Things we call Points by 
way of Eminence, 

T HE explaining of the Points of the Compals 
doth not belong to this Section of Geography, but 
to the third, of the Comparative Properties; but 
becauſe the ſeveral Winds are called by them, or 
they by the other; therefore we here anticipate 
treating of them. And this is their Uſe, that when 
ſeveral Things have different Situations we deter- 
mine them thereby. 


PRO- 
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PROPOSITION IV. 


The Points are inſinite in number, for Planes may be 
drawn from all the Points on the Horizon ; but only 
thirty two of them, have got Names, which are com- 
mon to the Winds that blow from them, 


THE Points, and alſo the Winds, are two-fold 
as the Cardinal and Collateral ; the Cardinal are 
North, South, Eaſt, and Weſt. The Collateral 
are thoſe between two Cardinal ones, of which there 
are twenty eight, there being ſeven in every fourth 
Part of the Horizon; and of theſe, thoſe that are 
exactly in the middle between the two are the chief 
ones, being 45 degr. diſtant from the Cardinals, as 
N. E. . Bo We N. We 


PROPOSITION v. 


Theſe thirty two Points are equally diſtant from each 
other, viz. each from it's adjacent Point; whence 
there are 11 degr. of the Horizon, and 15, min, 
betwixt every two adjacent Points: And the Car- 
dinal Points are go degr. from each other, 


THERE being 360 degr. in all Circles, ſo on 
the Horizon; and thirty two Points being on the 
Horizon, each Point mult be 11 degr. 15 min. 

T HIS Diviſion, with the ſeveral Names of 
every Point, was made by the Germans, as moſt 
commodious; their Names are not eaſily expreſſed 


in other Languages : tho? their Order and Names 
are in the following Table, 


N for 
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N for North, S for South, E for Eaſt, and W 2 


Weſt. 

North. Eaſt. South. Weſt. 
N and by E EandbyS Sand by W W and by N 
NNE ESE 88 W WNW 
N E and by N S E and by E S Wand by 8 NW and by W 
NE SE 1 NW 
N E and by E S E and by 8 S W and by W NW and by N 
E NE. 88 E WS W NNW 


E and by N 8 and by E WandbyS N eand by W. 
PROPOSITION VI. 


Becauſe there is a conſiderable Diſtance between theſ: 
thirty two Points, ſome put a Point between every 


two, and make ſixty four; which are obſerved in 
long Voyages. hy 


BUT Mathematicians, finding that Diviſion not 
accurate enough, made as many Points as Degrees 
on the Horizon, viz. three hundred and ſixty, 
which are expreſſed by their Diſtance from the 
North and South ; but there is not requi 
a Diviſion for the Wind. | 

YET the thirty two Winds might be better de- 
ſigned than from the thirty two Points, from which 
they blow; and this wouldAerve in all Languages; 
that is, if they were called the firſt, ſecond, and 
third, as they are in order from the one Cardinal 
to the other, 


PROPOSITION VII. 


The Antients, both Greeks and Latins, counted few 
Winas, or rather they gave Names to few ; nor 
are theſe few determinate, one Wind having ſever, 
Names, not taken from any order, which make it 
hard to underſtand their ſeveral Points. 

INDEED 
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INDEED the Greeks had antiently but the 
four Cardinal Winds; nor are any more mention- 
ed by Homer : and to theſe they afterwards added 
four; 1. That was made one where the Sun riſetli 
at the Winter Solſtice, between the South and Eaſt, 
called Eurus; for the Eaſt Wind itſelf was called 
Subſolanus 3 but Gellius calls the former Yulturnus, 
and the Eaſt Wind Eurus, 2. That Point in 
which it then ſets, called Africus, 3. That where 
the Sun riſeth in the Summer Solſtice, between the 
Eaſt and North; and the Wind from thence was 
called Aquilo, 4. Where it then ſets between 
North and Weſt, called by the Grecians Corus. 


PROPOSITION VIII. 
The Deſignation of the Winds by the Greeks was very 


incommodious for Sailors, and others, which Incon- 
venience they did not much find, not going far from 
Greece in their Navigations. 


FOR in Places of different Latitudes, thoſe 
Diviſions they made, were not the ſame; yet the 
Greeks retained them, augmenting them with other 
four intermediate Winds, which they gave Names 
to, and ſo made twelve in all: tho* others among 
them gave other Names to ſome of them. The. 
Latins added one between every two adjacent 
Winds; and ſo made twenty four. And Seneca 
ſpeaks of their being obſerved of old by Varro to be 
incommodious, and therefore they were ſo ordered 
as to be made equally diſtant, without regard to 
the Place of the Sun's riſing and ſetting at different 
Times of the Year. But what Seneca ſays, that 
there are no more Winds than twelve, is erroneous 
and ridiculous : For they are infinite, | 
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PROPOSITION IX. 


We have explained the ſeveral Winds that have their 
Names from the Points they blow from, and ſhewn © 
that the Diviſions of the Greeks and Latins are 


incommodious for Navigation and Geography. 


THEREFORE we retain the Diviſion of 


the Moderns into thirty two Winds, equally di- MY .. 


ſtant. And thoſe are called oppoſite and contrary 


Winds that blow from the Points diametrically op- 


polite : for we conſider the Winds as coming from 1 | 


another Place to us; but the Points we conceive as 


extending from us to another Place. 


PROPOSITION X. 


The Cauſes of the Winds are various ; for ſeeing the | 


Wind is nothing but a continual Impulſe of the Air, 


ot ber. 


all thoſe things that cauſe the one, are Cauſes of ibe 


1. THE principal and general Cauſe is the ä 


Sun itſelf, which, by it's fiery Beams, rarifies 
and attenuates the Air; eſpecially that which is 
juſt under it; and the Air rarified takes up more 
Room: and hence it is, that the Air thruſts for- 
ward the Air next to it; and the Sun going round 
from Eaſt to Weſt, the Preſſure is made weſt- 
ward, as appears in moſt Places of the Torrid Zone, 
and every where there on the Sea a continual 
Eaſt Wind blows: and the Air rarified preſſes 
weſtward within the Tropics. There is a Preſſure 
indeed all round, but the Air is not admitted to 
other Points, the Preſſure not being ſo great as 
towards the Weſt, becauſe the Sun moves that 
way, but in our Climate, *tis ſo only for the moſt 


part, 
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rt, before and after Sun riſing, when there are no 
other Winds that blow ſtronger, and overcome it. 
And ſome Places, or other Points, are more dil- 

ſed to receive this Force than others; and there- 
tore when the Air is thruſt molt to the North, the 
Wind is ſaid to blow from the South; and ſo of 
other Winds. And 'tis to be obſerved, that when 
this is to any Point between the four Cardinals, 
then the Wind ſeems different in different Coun- 


'& vies. For tho? the Point, in reſpect of the Place 


the Sun is vertical to, be but one, yet it is different 


n reſpect of other Places. And thus one and the 
fame Cauſe makes a Wind that hath different Names 
In different Places: if that Cauſe be aſſiſted by o- 
chers the Wind is ſtrong, if hindered but weak. 


And oft-times another Wind blows that is helped 
by the general Cauſe. 

2. THE ſecond and moſt frequent Cauſe of the 
Wind, are the Exhalations from Sea and Land that 
are raiſed plentifully, and with ſome Force; but 
they do not cauſe a Wind *till they begin to ra- 
nty. 

3. THE Rarefaction and Attenuation of the 
Clouds, great or ſmall, made by the Sun and other 
Stars, or by the ſulphureous Part iclesand Fire en- 
cloſed in a Place. 

4. THE melting of Snow and Ice, eſpecially 
* which lies on high Places: for they are not in- 


FJ irely melted. 


5. THE Riſing, and various Situation, of the 


Moon and Stars. 


6. THE Condenſation or Rarefaction of the 
Air and Vapours by Heat or Cold. 
7. THE deſcending of Clouds that thereby 


FJ preſs the Air below. 


THE Conſideration of the A#olipile is of uſe, 
for underſtanding theſe Cauſes of the Wind; for 


the Water incloſed in it, being heated with F. ire, 
I1 2 ſends 
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ſends, out of a ſmall Hole of it, a ſtrong Steam of 
Vapours, like a Wind blowing, which continues 
till the Water is all exhaled.  'The groſſer Air that 
ſurrounds ſerves inſtead of that ſmall Hole; and 


ſometimes 'tis ſtrengthened by other Vapours and 
little Clouds behind it, and ſometimes 'tis conden- 


ſed, and ſo makes way for the Air to move to that 


Point. 


PROPOSITION XI. 


Why the Wind may blow in a Line perpendicular to | 


the Horizon, 


THE Reaſon is, that the Air ſurrounds the 
Earth in a ſpherical Figure, and the Air is thruſt ©? 
about for the moſt part in a great Circle of the 
Earth; and tho' the Air may be alſo thruſt in a 
tranſverſe Line, yet becauſe the Air doth not preſs | 

ſo much, or reſiſts more at the Sides, therefore the _ 


Wind blows in the middle. 


WE ſhall underſtand this better if we conſider 
the firſt Cauſe of the Winds. For the Sun thruſts | 
the Air to all the Points of the Place that it is ver- 
tical to; but *tis not received in all theſe Points, 
as was ſaid. If we then conſider great Circles to 
be drawn from that Place, and between theſe, 


thoſe to which the Air is forced, or in which 'tis 


received, all the Places of the Earth ſituated in that 
Circle, or Semicircle, will feel the Wind coming 
down perpendicularly ; becauſe all great Circles 

that paſs thro* any Place are perpendicular to the 
Horizon of that Place; for the ſame Reaſon, if 
the Wind break out from a Cloud broke, or diſ- 
ſolved, thoſe Places that are ſituated, beyond thoſe | 
Circles will not feel the Wind, tho? the Air move 
above their Horizon; becauſe *tis not perpendi- | 


cular, but oblique to that Horizon, 
| "4454 YET 


( 
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YET 'tis not generally true, that the Wind 
goes down perpendicular to the Horizon ; for of- 
ten it blows in the Air tranſverſly. 
THUS we may ſee the Smoke that comes out 
of a Chimney 1s not carried by the Wind all one 
way, but a part of it goes another way. 


PROPOSITION XII. 


Why the Winds blow with ſome Interruption, reſting 
as it were for a Time, and on a ſudden return 
with Force; and why on the Sea they are more 
conſtant. 


THE Reaſon I ſuppoſe is, that the Cauſe of 
the Wind 1s not conſtant, and takes ſome time to 
gather it's Strength; and the Exhalations being 
more conſtant on the Sea, and the Motion of the 
Wind leſs hindered ; therefore that Change is not 
ſo ſenſible there, tho? there is ſome Change as to 
the Degrees of blowing, 


PROPOSITION XII. 


Why no Wind blows perpendicularly from the Air or 
Places of the Earth. 


ARISTOTLE, in his fecond Book of Meteors 
Chap. ix. treats very obſcurely of this Queſtion ; 
lo that his Followers do not agree about his O- 
pinion : nor ſhall I be at Pains to write their O- 
pinions. The Caufe which ſeems to be more 
intelligible is, that the Air being thruſt down 
to the Center of the Earth cannot go that way, 
but is hindered by other Vapours that are forced 
up; and the great Reſiſtance of the Air below 
cauſes the Force downwards, to tend ſideways : 
which is the more probable becauſe that which 

Ii 3 the 
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the Wind canſiſts of is lighter for the moſt pare | 
than that Air; and alſo more rarified than the Air 
near the Earth. 


PROPOSITION XIV. 
Why the Eaſt Winds are more frequent than the Weſt, 
T H E Cauſe of this is manifeſt from Prop. 10, 


where we made the Sun the chief Cauſe which rari- 
fies the Air from Eaſt to Weſt; and therefore the 
Air 1s more preſſed towards the Weſt : and this 
cannot be hindered except there are a great Quan- 
tity of Exhalations or Clouds in the weſtern Parts, 
which, is not very frequent. 


PROPOSITION. XV. 
2 the North and Eaſt Winds are more firong and 


„nn © WL, at Treg I oper =o IE ERP». 4: „ d een ee 


os, and the South and Weſt Winds more weak | 


and gentle. 


THE Reaſon is becauſe the North Air is groſ- | 
ſer on account of the Cold, and the South.Air in 


our Zone is more rarified by the Sun; and the more 


rarified the Air is, it's Motion is the leſs forcible ; | 


yet the South Winds are cold, dry, and ſtrong, in 
the Temperate Zone, contrary to ours, no leſs than 


the North Winds are to us. But the Eaſt Winds 


are ſevere or more intenſe on another Account, VIZ. 


that they ariſe for the moſt part from the Rare- 


faction of the Air by the Sun, which is continually 


carried from Eaſt to "Weſt, and ſo is forced more 
towards the Weſt. But *tis likely there are other | 


Cauſes which hinder or promote this Motion. 
The Portugueſe Sailors call 


Vendavales. 
PR 0- 


the North and Eaſt | 
Wind Bry/as ; but the South and Wet they call 
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PROPOSITION XVI. 


Why the South and Weſt Winds are found to be hotter 
than the Eaſt or North, which have a much greater 
Frigoriſic Power. 


THUS is the Queſtion uſually propoſed ; but 
we muſt know *tis not to be underſtood gene- 
rally of all Places, but only thoſe in our Zone ; for 
in the other Temperate Zone, towards the South 
from the Equator, the contrary holds good; for 
in thoſe Places the North Winds are hot, and the 
South more cold, and ſo the Nature of the Thing 
requires. For the South Wind being more hor, 
and the North more cold, proceeds hence that the 
South Winds come from Places near the Torrid Zone, 
and the North Winds from the Frigid Zone; but 
the contrary happens in Places near the Antarctic 
Pole; for the North Winds come to them from 
the Torrid Zone, and the South Winds from the 
Frigid, But another Account is to be given of 


the Eaſt and Weſt Winds; for the different Places 


of the two Temperate Zones are not to be regarded 
here. Firſt we faid in the preceding Propoſition, 
that the Weſt Winds are leſs frequent in all Places; 
the Cauſe of which is the ſame with that for which 
the Weſt are found to be hotter 3 viz. becauſe they 
blow for the moſt part in the Night-time after 
Sun ſet, where the Air, preſſed to our Place, is 
hotter or lefs cold than the Air of our Place; as 
being further from the ſetting Sun than the Place 
between us and the Sun then. There is another 
Cauſe which alſo holds good in the Difference 
between the North and South Wind ; viz. that the 
Weſt Winds do not blow fo ſtrongly, but 
with ſome ſlowneſs; for "tis known that a Gale 
or Breeze is the colder the more fiercely it blows ; 

» & tho” 
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tho' it be really in itſelf not colder as our 


Breath (which we can make either cold or hot) 
ſhews. 


PROPOSITION XVI. 


Why Seamen when they ſee a ſmall black Cloud expel 
2 nd from the Part in which it is, eſpecially if it 
be of a pale and blackiſh Colour ; any ta explain 
other Signs of the approaching Winds, 


A twofold Reaſon may be given; for either the 
Clouds of that Colour ſhow that they are ſoon to be 
reſolved and diſſipated 1 into a Wind; or the Clouds 
falling down by their Weight, preſs the Air be- 
low, which cauſes a Wind: of that peculiar little 
Cloud which the Dutch call the Ox: eye, ſee the Chap. 
ter following. 

WHEN the Sun appears ſpotted, at it's riſing, 
and hiding itſelf as it were under a pale or black 
Cloud, it foretels Showers; or Winds to come. 
2. If the riſing Sun ſeem hollow, caſting it's Beams 
as it were from it's middle, it ſhews a wet or 
windy Seaſon approaching. 3. If the Sun be of a 

ale Colour at ſetting, it denotes Rain; but if it 
be of a red Colour, it ſhews the next Day will be 
clear and calm. 4. If the Sun ſet pale behind black 
Clouds it ſhews there will be a North Wind ſoon. 
5. If the Moon be red, like Gold, *tis a ſure Sign 


of a Wind ta come, according to the common 
Verſe 


Palids Luna pluit, rubicunds fat, aba fra. ; 


6. A Halo about the Moon ; ; 7. If the Moon 8 
Horns be blackiſh, and, 8. If the North Horn of the 
Moon appear to be more ſtretched out, tis a Sign 


of a North Wind 5 but it che South Horn 7 760 


; 
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ſo, 'tis a Sign of a South Wind approaching. 9. 
The riſing of the Moon, and remarkable Stars, as 
Arfurus, Orion, and eſpecially the riſing of thoſe 
in Capricorn, with the Sun. 10. If the two ſmall 
Stars in Cancer, called Aſelli, be covered with a 
Cloud; if the North one, then a South Wind ; but 

if the South one, then a North Wind, 11. The 
Winds do, for the moſt part, begin to ſettle in a 
Point, when the Rains are over. 12, A certain 
Noiſe and Murmuring ; as if there were a Boilin 
heard in the Sea, 13. The Antients alſo took their 
Signs from living Creatures; as the Crow, the 
Goat, the Dolphin, Sc. 14. From fiery Me- 
teors, Lightening, and opening of the Ground, 
and falling Stars; but not that Light ſeen in the 
Dark, or Fack wih his Lanthorn. 


PROPOSITION XVII. 


Why the Winds in Spring and Autumn blow more 
firongly and frequently, than in the Heat of Summer 
or Cold of Winter, 6 


1 ſuppoſe tis ſo in Spring, partly becauſe of the 
melting of the Snow, eſpecially in high Places; 
partly becauſe the Pores of the Earth are then 
open, and ſend forth more Exhalations ; and part- 
ly becauſe the Air and Vapour then becomes more 
rare; being condenſed in the Winter. Moreover, 
there falls much Rain a Month before the Spring, 
and in the Spring itſelf, becauſe the moiſt Con- 
ſtellations are in thoſe Places of the Zodiac, into 
which when the Sun enters the Spring begins. 
But the Cauſe of the frequent Rains, and blowing 
of the Winds in Harveſt, is, that the Sun then 
draus up ſome: Vapours; but the Heat being 
ſmall, it only draws thoſe that are groſſer and 
not fine enough. But in the Summer there = 

RÄ fe 
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few Winds, for the ſame Cauſe for which there 
are Rains but ſeldom then; viz. that the Sun does 
too much attenuate the Exhalations, and ſuffers 
them not to go ſo much together as is neceſſa. 
ry to produce Wind. Which Cauſe is not indeed 
general, nor always true; nor is it generally true, 
that there are no Winds in the hot Summer, but 
only that it often happens fo: In a ſevere Winter 
there are few Winds; becaufe few Vapours are then 
exhaled, and thoſe that are raiſed are either con- 
denſed to Snow, or elſe are not fo rarified or diſſi- 
pated thro* the Cold, as to cauſe a Wind. 


PROPOSITION XIX. 


In what Altitude, or in what Region, of the Air, j) 
#he Winds begin to blow ? 


SOME think they are not above the lower 
Region of the Air; becauſe the Tops of high 
Mountains, as Olympus, are found to have no 
Wind on them. I doubt the Truth thereof, for 
the Smoke from the Top of Mount Ana is ſeen 
to be toſſed here and there; and therefore I think 
there may be ſuch a Commotion of the Air in 
higheſt Region alfo. | | 


PROPOSITION XX. 
How far may one and the ſame Wind blow ? 


THERE is a great Difference in this Matter; 
for the Winds blowing from Eaſt to Weſt, under 
the Torrid Zone, ſeem to go round the Earth; and 
thoſe alſo that blow thither from the South or 
North uſe to accompany the Seamen a great way 
for many Days. The ſame ſeenis alſo'true of cal- 
lateral Winds ; but here lies the — the 

| me 
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ſame Winds differ in different Places, as we ſaid 


under Prop. 10. at the end of the Explication of the 
firſt Cauſe. 


CHAP. XXI. 
Of the Kinds of Winds, and of Tempeſts. 


N the preceding Chapter we gave the Divi- 

ſion of the Winds, their Differences, or rather 
different Names, which they have from the ſeveral 
Points they ſeem to blow from. This Diviſion 
was therefore accidental, and reſpecting a certain 
Place on the Earth, which theſe Points referred 
to. We ſhall in this Chapter give other Diviſions 
and Properties of the Winds belonging to certain 
Places of the Earth, or certain Times of the Year ; 
tho' we wiſh we had more and exacter Obſerva- 
tions of them. But we ſhall produce ſome that we 


have gathered with much Pains from the Journals 
of Sailors. 


PROPOSITION I. 


Some Winds are conſtant, others inconſtant. 


THE conſtant are fuch as blow at leaſt one 
Hour, or two, from the ſame Point. 
THE inconftant are ſuch as blow one while 
from one Point, and another while from another, 
in a ſmall Time, 

- THE Cauſe of their ſhort continuance in one 
Point, and of their changing on a ſudden, ſeems 
ts e = 
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to be firſt their proceeding from a general Cauſe, 
or a Cauſe that is more or leſs durable. | 

THUS the Winds that proceed from the Mo. 
tion of the Air with the Sun are conſtant; and 
thoſe likewiſe that proceed from the melting of the ? 
Snow, „ in high Places. 2. There being 
no ſuch Vapours in that Quarter the Wind blows 
from as are fit to make Wind. 3. If the Air 
about the Cloud, from which the Wind comes, be 
thicker, and hinder it's 1 
not thick or cloſe together, and but a few Vapours, 
here and there, in the ſeveral Quarters ; or laſtly, 
if the general Cauſes do not operate there, then te 
Wind is found to be changeable, and for the moſt 
ran gen. er 20h | 


PROPOSITION II. 
Were is 4 General and Particular Wind. 


THAT is called by Sailors a General Wind 
which blows in ſeveral Places at one Time, thro' 
2 == the Earth, almoſt all the Year 
round. | ' a 

AND. this Wind is hindered, 1. In Places of 
the Sea near Land; for here they drive againſt 
the Vapours that come from other Points; and 
therefore *tis in the middle of the Sea that 
this General Wind is obſerved. 2. There may 
alſo blow another Wind in the middle of the 
Sea, when there is a Cloud, or ſome other Cauſe 
in another Point, ſtrong enough to produce 
Wind. From theſe twa Cauſes it is that the General 
2 are not ſa conſtant as they might be other- 
Wille. i 
THESE General Winds are found only be- 
tween the Tropics round the Earth, except in ſome 
Places where they are ſeven Degrees beyond the 

e Tropics 3 


'» but if the Air is 
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Tropics; and they are ever from the Eaſt, or from 
collateral Points, as South-Eaſt and North-Eaſt, 
and that the whole Lear round; yet not always 
with the ſame Degree of Force in all thoſe Places, 
but they are hindered in ſome Places more, in 
others leſs. They are moſt conſtant in the Pacific 
Sea; viz, that Part of it which lies between the 
Tropics; ſo that the Ships which come from the 
Aquapulco, a Port in New Spain in America, to 
the Phillippine Iſlands, that is, from Eaſt to Weſt, 
often fail three Months without ever changing or 
ſhifting their Sails; having a conſtant Eaſt or 
North-Eaſt Wind: nor did ever any Ship yet 
3 periſh in that vaſt Voyage of one thouſand ſix 
hundred and fifty Miles. And therefore the Sailors 
think they may ſleep there ſecurely : nor is there 
any need of taking care of the Ship, when that 
General Wind carries them ſtrait to their deſired 
Port, the Philippine Iſles; near to which indeed 
there are ſome other Winds that come againſt the 
General Wind. And thus *tis alſo in failing from 
the Cape of Good- Hope to Braſil in America; in the 
middle of which Voyage lies the Iſle of St Helena, 
to which they commonly go as they return from 
India to Europe, and lies about three hundred and 
fifty Miles from the ſaid Cape: which is run oft- 
times in ſixteen Days, and ſometimes in twelve, as 
the General Winds are more or leſs ſtrong; and 
the Seamen are as ſecure when they come to the 
ſame Parallel of Latitude with 8: Helena (for the 
Cape is beyond the South Tropic); their chiefeſt 
care is to obſerve that they do not paſs by the Iſland, 
as *tis very ſmall, for if they paſs it but the eighth + 
part of a Mile, they cannot return to it for the 
eaſterly Wind, Thus they are forced to go to 
Braſil for freſh Water, or the other Iſland called 
Aſcenſion with great loſs of Time, 


3 


IF 
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I F it be aſked how they ſail when they come the 
contrary way, i. e. from the Philippines to New Spain, 
or from Braſil to the Cape of Good- Hope going to In- 
dia; in theſe Voyages the Reader muſt obſerve a 
threefold Artifice; for either they fail the Sea be- 
yond the Tropics, (and thus do not go to &: Helena 
while they go from Europe to India), or when they 
fail within the Tropics they do not go directly from 
Weſt to Eaſt but obliquely, from the North, or a 


Point collateral to it, to the South, and ſome Point 


collateral to it; or laſtly, they chuſe thoſe Times 
for failing 'in which they know the general Wind is 
often diverted : but this laſt ſeldom happens, and 
therefore the other two are more frequent; of which 
we ſhall ſay more in the Chapter of Navigation. 

THERE are then two Seas under the Torrid 
Zone in which the general Wind, from the Eaſt and 
collateral] Points, prevails thro* the whole Year; 
viz, that between South Africa and Braſil, and 
that between America and the Oriental Iles, of 
which the Philippines are a Part. And the third 
Part of this Sea in the Torrid Zone, viz. between 
South Africa and the Oriental Ifles, is not without 
the general Wind; though *tis often interrupted 


becauſe of the many Iſlands there; and more 3 


ſome Places than others. This Wind blows moſt 
between Mozambique, in Africa, and India, in the 
Months of January, February, March, April ; and 
in the reſt of the Months other Winds blow, of 
which in the following Propoſition : This general 
Wind is more hindered in the Seas among the Indian 
Iſles. The Eaſt Winds begin to blow hard in the 
Month of May at the Iſle of Banda, with ſome 
Rain; and at Malaccs in September ; and in other 
Places otherwiſe, as will be ſhewn in the following 

Propoſition. | 
YET this general Wind does not happen alike 
near the Tropic in all Places, but extends itſelf = 
rently 3 
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rently 3 for the Tropics are diſtant from the Equa- 
tor on both Sides twenty-three Degrees, and thir 
Minutes; and the general Wind extends itſelf in 
one Meridian to the Latitude of twenty Degrees; 
in another to fifteen, in another twelve. 

THUS in the Indian Ocean, when the Eaſt or 
South-Eaſt Wind blows, in the Month of January 
and February, *tis not ſenſible 'till you come to the 
fifteenth Degree of Latitude. | 

SO in going from Goa to the Cape of Good-Hope, 
they have not the general Wind 'till they come to 
the twelfth Degree of South Latitude; which they 
have to the twenty-eighth Degree of the ſame La- 
titude. | | 

LIKEWISE in the Sea between Africa and 
America, between the fourth Degree of North 
Latitude, and the tenth or eleventh Degree, 
Seamen have not obſerved the general Wind to 
blow ; for when they have failed from $:; Helena be- 
yond the Equator with that Wind, to the fourth 
Degree of North Latitude, then they have been 
without it *till they came to the tenth Degree of 
North Latitude; from which to the thirticth De- 
gree the North-Eaſt Wind is found to blow con- 
ſtantly, tho? that thirtieth Degree is ſeven Degrees 
from the Torrid Zone; yet in the Parallel of fix, 
ſeven, or eight Degrees of Latitude, Oc. it blows 
in ſome Places, but in the tenth Degree in all Places 
till they come to the thirtieth. In the ſame manner 
beyond the Tropic of Capricorn, between the Ca 
of Good-Hope and Braſil, the South-Eaſt Wind 
blows to the thirtieth Degree thro* the whole 
Year. 

A ND tho), as we ſaid, this Wind is not ſenſible. 
on all Shores, and much leſs in the inland Parts, 
yet on ſome it is ſenſible enough; thus on the 
Shores of Braſil, and on the Shores of the Kingdom 
of Lowango, in Africa, the South-Eaſt Winds blow 


daily, 
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daily, although other Winds are mixed with 


them. 

THERE is a threefold Cauſe aſſigned by Na- 
turaliſts for this General Wind (for the Antients 
knew nothing of it, nor of the Torrid Zone itſelf). 
Some think the Sun's moving from Eaſt to Weſt is 
the Cauſe of it; becauſe it rarifies the Air that it 
goes over; which Rarifaction follows the Sun, ſtill 
thruſting the Air before it. | 

OTHERS, viz. thoſe who ſuppoſe the Hea- 
vens fixed, and the Earth to revolve, are of Opi- 
nion, that the General Wind comes from the Earth's 
moving from Weſt to Eaſt, and the Air with it, | 
but not ſo faſt as we; and therefore that we go 
againſt the Air, or the Air againſt us, from Eaſt 
to Welt. | N 

A third Cauſe is brought by Des Cartes, which 
is altogether new; (Part 4. Prop. 49. of the Prin. 
ciples) where he endeavours to ſhew that the Moon 
cauſes this Motion of the Air as well as the Tides; 
but becauſe the Knowledge of his Opinion requires 
alſo the Knowledge of his other Suppoſitions, we 
ſhall not ſay any thing of it here; being afterwards 
to ſhew that it cannot be ſo. The firſt Cauſe 
pleaſes us beſt ; and the ſecond ſeems not to be re- 


ceived ; becauſe ſeveral of the Copernicans do not 


admit it; and no Reaſon can be thus given why it 
ſhould blow only within the Tropics, and not alſo | 
beyond them (). 

P RO- 


« Dr Halley, a Perſon well 
{killed in Meteorology, as well 
as in all parts of Phyſics, has, 
with extraordinary Accuracy, 
proſecuted the Hiſtory of the 
Conſtant periodical Winds ; 
which he deduces not only from 
the Obſervations of Seamen, 
but alſo from his own Expe- 


rience. But he only takes No- 


tice of ſuch Winds as blow in ö 


the Ocean; there being ſo much 
inconſtancy and variableneſs in 
Land-Winds, that from them 
a Perſon can make out nothing 
clear or certain. 


Firſt of all then, he divides | 
the Ocean into three ample ? 


Seas 
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PROPOSITION III. 


Some Winds have a flated Time and Period, others 
are unfixed, and blow at uncertain Times, 


THOSE are called Stated and Periodical 
Winds that blow at certain Times of the Year, 


Seas, wiz. 1. The Atlantic. 
3.The Indian; and, 3. The Pa- 
cific Sea 3 proceeding to de- 
{cribe in order, the Winds that 
generally blow ineach of theſe. 

In the Atlantic Ocean, thro? 
the whole Year, blows the 
Eaſt Wind; yet ſo as to turn 
a little South or North, accord- 
ing to the different Situation 
of Places. Of which Turnings 
this is the Sum. 

1. Seamen near the African 


Shore, as ſoon as they have 


ſailed paſt the Canary Iſlands, 
about twenty eight D of 
North Latitude, obſerve the 


Wind to blow pretty loud from 


South-Eaſt. This Wind conti- 
nues with them in their Courſe 


ſouthward till they come at the 


tenth Degr. of North Latitude, 
provided they be an hundred 
or more Leagues from the Coaſt 


of Guinea, between which De- 


gree, and the 4th of North La- 
titude, there are interchangeably 


frequent Calms and Hurricanes. 
2. They who ſail to the Ca- 


ribbee Iſlands, as they approach 
the Coaſt of America, perceive 
the North-Eaſt Wind more 
and more to retire eaſtward, in- 
ſomuch that ſometimes it is full 
Eaſt; ſometimes alſo, tho“ rare- 
ly, it may turn a little tothe 


VOL. I, 


to tarry for the Space of a 
- Year on this part of the O- 
cean, during which time the 
Changes of the Weather were 


and 


South ; whoſe 323 they ob- 
ſerved tually to abate. 

3. i the conſtant Winds, 
they don't extend further than 
twenty eight North 
Latitude, to the Coaſt of 4/:i- 
ca, and near the Border of 4- 
merica they go to thirty, thirty 
one, or thirty two Degrees. 
The ſame is obſervable South of 
the Equator; where, near the 
Cape of Good. Hope, the Limits 
of theſe Winds are three or four 

further diſtant from 
the EquinoQual Line, than on 
the Coaſts of :Brafi/. 

4. From the fourth 
of North Latitude to the above- 
mentioned Bounds on the South 
Side of the Equator, the Wind is 
obſerved almoſt perpetually to 
blow from the intermediate 
Parts*twixt South and Eaſt, thoꝰ 
for the moſt part twixt Eaſt and 
South-Eaſt 3 yet ſo, as that 
thoſe who ſail near the Coaſt 


of Africa have the Wind turn- 


ing rather South, but ap- 
proaching America they obſerve 
it decline ſo much to the 
eaſtward, that it almoſt blows 
I had Occaſion 
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and ceaſe for a ſet Time, and then begin to blow 
again; ſome of theſe are anniverſary, others blow 


ſo 1 that I had ſuffe - 
ent Employment in obſerving 
theſe Matters. I found there- 


fore the Wind almoſt always 


to poſſeſs the third or fourth 
Point from the Eaſt. As oft 
as it approached nearer the Eaſt, 
it blew more vehemently and 
raiſed a Storm; but when it 
came from the Points more 
ſouthward, it was much more 
'calm, and made the Air clear. 
But I never perceived a Wind 
blowing from Eaſt to North, 
or from South to Weſt. 

5. Theſe Winds - undergo 
ſome Change, which 1s owing 
to the different Seaſons of the 
Year. For when the Sun paſſes 
the Equator northward a pretty 
way, this South-Eaſt Wind, 
eſpecially in this narrow Tract 
of Sea between Guinea and 
Braſil, declines ſomewhat more 


to the South, as the 'Narth-- 


Eaſt does to Eaſt. And again, 
upon the Sun's entering the 
Tropic of Capricorn, tlie South- 
Eaſt Wind approaches nigher 
to Eaſt, as doth the North-Eaſt 
to North. 

6. There is found a certain 
Tract of Sea in this Ocean, 
which, near the Coaſt of Gui- 
- nea, extends for the Space of 
five hundred Leagues, 
Mount Leo to St Thomas's Iſle, 
wherein South, oriSouth-Weſt, 
Winds conſtantly. blow. For 
the South-Eaſt Wind having 
once 'paſſed the Equator be- 
comes conſtant, which in our 
fourth Obſervation we demon- 


3 


much to their loſs, 


after 


8 to blow to the South of 
the Equator. About eighty or 
one hundred Leagues from the 
Coaſt of Guinta, it turns by 


degrees ſouthward, and having 


turned that Point, it declines 
to Points near the Weſt, till 
touching the very Shore, it 
either obtajns the South-Weſt 
Point, or that *twixtit and direct 
Weſt. Such kind of Winds on 
this Coaſt are fix d, tho frequent- 
ly interrupted with Calms and 
'Tempeſts, which violently pro- 
ceed from any Air. Seamenalſo, 
ſometimes 
find the Winds eaſterly; which 
being attended with Clouds 
and a groſſer Air, are very un- 
wholeſome. 

7.7 wixtthetenth and fourth 
Degrees of North Lat in that 


Tract which is bounded by the 


Meridians of Cape Verd, and 


the remote Iſlands adjacent; to 


it, I know not if 1 can ſay 
that any ' Wind blows either 
conſtant, or variable. The 
Calm is almoſt perpetual, the 
Thunder and Lightening ex- 
treamly terrible, and Rains ſo ve- 


ry frequent, that from them the 


Tract is named ray. If there 
happen any Winds they go: off 


into Blaſts, blowing with ſuch 


from 


inconſtaney, that they don't 


continue for the Space of one 


Hour, without Calms; and the 
Ships of the ſame Fleet, which 


are all in Sight one of another, 


have each of them their proper 
Winds. On which. Account ſail- 
ing is ſo difficult in theſe 2 | 

I =; C 1} 


CH Ap. 21. of Univerſal Geography. 


499 


after they have ceaſed half a Year, and others re- 
turn in a Month's time: and ſome blow once a 


that ſometimes Ships with great 
difficulty fail theſe ſix Degrees 
in whole Months. 

From the three foregoing 
Obſervations two things may 
be explained, which Mariners 
experience in failing betwixt 
Europe and India, or Gui- 
Ned. N 
In the firſt Place, that tho 
this Sea, in that Part where 
it is narfoweſt between Guinea 
and Braſil, extends no leſs than 
five hundred Leagues, yet with 
great Difficulty Ships, ſteer- 
ing their Courſe ſouthward, 
paſs this Tract, eſpecially in 
the Months Jauch and Auguſt; 
which ariſes hence, that during 
theſe Months the South - Eaſt 
Wind, blowing on the South 
of the Equator, paſſes it's or- 
dinary bounds four Degrees 
North Latitude; and further, 
turns ſo far South, that ſome- 
times tis carried ſtrait from that 
Point, ſometimes alſo from the 
intermediate Points betwixt it 
and the Weſt. When there- 
fore the Courſe muſt be ſteer- 
ed againſt the Wind, if that 
be towards the South-Weſt 
Point, they have a Wind that 
turns more and more to Eaſt, 
as they retire from the Conti- 
nent of Africa; but the Dan- 
ger is in paſſing the Coaſt of 
Brafil, where Quickſands are 
ſo frequent. But if they go 
towards South-Eaſt, they muſt 
of neceſſity come near the Coaſt 
of Guinea, from which they 
can't otherwiſe retire, than by 


Day, 


ſailing towards the Eaſt as far 
as St Thomas's Iſland. 

2. What all Ships W 
from Guinea to E urgpe, nece i- 
ſarily do for the Reaſon laid 
down in our Sixth Obſervation. 
For near the Shore blows the 
South-Weſt Wind, with which 
they can neither ſail, the land ly- 
ing in the way, nor go ſo againſt 
it, as to direct their Courſe north- 
ward to Europe. They ſail then 
in a Courſe quite different from 
that intended, vi. either South, 
or to the Point next to South- 
eaſtward. Following this Courſe 
they indeed retire from the 
Shore, but have the Wind more 
and more contrary, and are o- 
bliged to ſteer ſtill more to the 
Eait, till they make the Iſland 
of St Thomas, and the Lopeſian 
Cape; where finding a Wind de- 
clining from South to Eaſt, fail 
weſterly with it *till they come 
to the fourth Degree of South 
Latitude, where they find a 
South-eaſt Wind blowing per- 
petually. | 

On Account of theſe conſtant 
Winds, all Mariners who fail 
to America, or Virginia, firſt 
ſteer ſouthward, that by the 
Aſſiſtance of this conſtant Eaſt- 
Wind they may be carried 
weſtward. For the ſame Rea- 
ſon, they who come from thoſe 
Countries for Europe, directing 
their Courſe northward, endea- 
vour, as ſoon as poſſible, to 
come at the thirtieth Degree of 
North Latitude. For here, firſt, 
they find the Winds variable ; 
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Day. The ſtated Winds are otherwiſe ſubdivided, 
viz, ſome when they begin to blow, continue for 


yet more frequently blowing 
from the South-Weſt Points. 


II. As in the Atlantic, ſo in 
the Indian Ocean, the Winds 
are partly conſtant, and partly 
periodical ; that is, they blow 
for ſix Months in one Point, 
and the ſix following in the 
very oppoſite Point. not 
theſe Points, and the Seaſo 
at which they turn to the 
oppoſite Sides, differ with the 
Places. And tho' it be matter 
of great difficulty to obſerve 
how the Tracts of the Sea 
may be defined when fſub- 
je to each periodical Wind, 
or Monſoons as they call 
them; Yet having uſed cloſe 
Application, I don't ſcruple 
believing the following Par- 
ticulars. 

1. Betwixt ten and thir- 
ty ees of South Latitude 
thro' that Tract of Sea bound- 
ed by St Laurence s Iſland and 
New Holland, the South-Eaſt 
Wind blews all the Vear; yet 
ſo as to be ſomewhat nearer 
the Eaſt than South; juſt as a- 
bout the ſame Latitude in the 
Atlantic Sea, we above ſhew'd 
them to be. 

2. That South-Eaſt Wind 
blows, from May to November, 
to the ſecond Degree from the 
Equator ; in which Month of 
November, between the third 
and tenth Degrees of South La- 
titude, near that Meridian 
which paſſes thro' the northern 
Part of St Laurence's Iſland, 


fome 


as alſo between the ſecond and 
twelfth Degree about Sumatra 
and Java, ariſes a Wind con- 
trary to the former, wiz. the 
North-Weſt, which reigns the 
other ſix Months; wiz. from 
November to May. This Mo- 
tion of Winds is found to ex- 
tend to the Molucca Iſlands. 

3. Northward from the third 
Degree of South Latitude, in all 
the Arabian or Indian Sea, and 
in the Bay of Bengal, from Su- 
matra as far as the Shore of 4. 
frica, is obſerved a Motion dif. 
fering from the former, breath- 
ing Now the North-Eaſt Cli- 
mates from October to April, 
which for the next ſix Months 
riſes from the oppoſite, or 
South-Weſt, Points. Then it 
breathes more violently, and 
brings Clouds and Rain; but 
upon the blowing of the North- 
Eaſt Wind the Heavens become 
ſerene. But it is to be obſer- 
ved, that in the Bay of Ben- 
gal the Winds keep neither 
their Force nor their Points 


with the ſame Conſtancy, as in 


the Indian Sea. Alſo the South- 
Weſt Winds, near the African 
Shore, decline more ſouthward; 
near India, more weſtward. 

4. On the South of the E- 
quator, that Tract of Sea, which 
lies between Africa and Lau- 
rence Iſland, and which goes 
as far as the Equator, ſeems 
to appertain to the Motion of 
Winds juſt now laid down. For 
in theſe Places the South-Weſt 
Wind blows from Oclober to 
: April, 
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ſome Months, ſome for half a Year, ſome for a 
Month, and ſome for a few Days, 


April, ſomewhat nearer the 
South; but ſuch as fail to the 
North perceive it decline to- 
wards the Weſt, whichat length 
coincides with the periodical 
South-Weſt Wind, which they 
ſay blows at that Seaſon of the 
Year, from the North Side of 
the Equator. But what Winds 
during the reſt of the Year, 
reign in that Sea, I cannot ſuf- 
ficiently determine: becauſe our 
Sailors, in their return from 
India, ſteer their Courſe be- 
yond the Ifland of &? Lau- 
rence. This only I could learn, 
that the Wind for the moſt 
part comes from the eaſtern 
Points, ſometimes declining to 
the North, and at other times 
to the South. 

8 On the Eaſt of Sumatra, 
and North of the Equator, as 
alſo on the Coaſts of Camboia 
and China, the periodical North- 
Eaſt Winds come nearer to 
North, as do the South-Weſt 
Winds to South. And this is ob- 
ſerved to hold till you have gone 
beyond the Philippine Iſlands 


on the Eaſt, and as far as Ta- 


pan towards the North. In the 
Month October, or Nowember, a 
northerly Gale ariſes; and in 
May a ſoutherly, which con- 
tinues from that time du- 
ring the whole Summer. But 
it is to be marked, that the 
Points of the Winds are not ſo 
ſteadily fixed in theſe Parts, as 
they are in other Seas: ſo that 
ſometimes the South Winds de- 
cline a Point or two towards 


AMONG 


the Eaſt, as the northern do 
towards the Weſt : which ſeems 
to take it's riſe from the Bulk 
of the Lands, that are every 
where interpoſed in this Sea. 

6. About the ſame Longitude 
on the South of the Equator, 
Viz. in the intermediate Space 
between the Iſlands Sumatra 
and Java lying to the Weſt, 
and New Guinea to the Eaſt, 
nearly the ſame periodical Winds 
blow from the North or South ; 
but ſo that the North Winds 
incline to the Weſt, and the 
South to the Eaſt. And theſe 
blow with the ſame inconſtan- 
cy and ſhifting of the Point, as 
thoſe of the Quarter above- 
mentioned ; but the Motions 

in four or ſix Weeks later 
than in that Sea.. 

7. The Change of theſe Mo- 
tions does not happen ſuddenly, 
or at once ; but in ſome Places 
there are Calms, and in others 
changeable Winds. And often 
on the Shore of Cormandel, 
towards the end of the acciden- 
tal Motion; and the two laſt 
Months there ariſe furious'Tem- 


peſts in the Chine/e Sea; with 


the periodical Wind at South. 
All Navigation in neceſſarily 
ated according to theſe 
Winds; for if Sailors ſhould de- 
lay the Seaſon till * contra- 
Motion begins, they muſt 
* ſail back, or go into 
Harbour, and wait for the re- 
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AMONG theſe the chief are thoſe which Sailors 
find to blow, for ſome Months, in ſome Parts of the 


III. The third, or Pacific 
Ocean, ſtretches nearly as far 
as the two former taken toge- 
ther; v/z. one hundred and fifty 
Degrees, from the weſtern Shore 
of America to the Philippine 
Iſles. But as this is ſailed by 
very few beſides the Spaniards, 
from Spain to the Manilbas, 
and that only once a Year; 
whilſt they conſtantly take the 
ſame Courſe; it remains in a 
great Meaſure unknown to us ; 
and cannot therefore be deſcri- 
bed with the ſame exactneſs as 
the reſt. Thus much is certain 
as well from the Obſervations 
of the Spainards, as others, that 
the Winds which blow here 
have a great affinity with thoſe 
in the Atlantic; for the North- 
Eaſt blows to the North of the 
Equator, and the South-Weſt 
to the North of the ſame, with 
ſuch a Strength and Conſtancy, 
that the vaſt extent of this O- 
cean may be failed in about ten 
Weeks, without ſhifting the 
Sails. Here alſo are no Tem- 
pms ſo that failing is no where 
o commodious, as neither Wind 
is wanted, nor it's Violence to 
be feared. Whence ſome ima- 
gine, that it is as ſhorta Voyage 
thro? the Streights of Magellan 
to China or Japan, as by 
doubling the Cape of Good- 
Hope. 


Theſe Trade-Winds extend 
Degrees of 


not to above thirty 
Latitude on both Sides of the 
Equator, as in the Atlantic O- 
cean. This appears in part from 


the Winds blow. 


Sea; 


the Courſe obſerved by the Ha- 
niards returning from the Ma. 
nithas to New Spain; for by 
means of the ſouthern Wind, 
which blows in theſe Iſlands 
during the Summer Months, 
they ſail to the South up to 
the Latitude of Fapan ; where 
they firſt meet with various 
Winds that will carry them to 
the Eaſt. And in part again, 
from the Obſervations of Scho- 
ten and others, who ſailing to 
India thro' the Streights of 
Magellan, found almoſt the 
ſame Diſtance of the Winds 
on the South of the Equator. 
And in this alſo the Winds of 
the Pacific agree with thoſe 
of the Atlantic Ocean; that 
near the Coaſt of Peru they 
approach to the South, as on 
the Coaſt of Angola. 

That the Reader may form 
the better Notion, we ſhall 
add a Figure (ſee Fig. zo.) re- 
preſenting to the Eye all the 
Quarters and Points of all 
the Winds. The Limits of 


each Tract are marked with 


pricked Lines, as, well in the 
Atlantic, whether they ſepa- 
rate the variable Winds from 
the conſtant, as in the Indian 
Ocean, where they alſo ſeparate 
the different Monſoons from one 
another. The eaſieſt way of 
marking the Quarters of the 


Winds: ſeemed to be by a Se- 


ries of little ſharp-headed Lines, 
pointing alternately to the Parts 
of the Horizon from whence 
But as the 
Paciſe 


CHAP. 21. of Univerſal Geography. 


83 


Sea; and theſe (as alſo the times of their blow- 


ing) are called Monſoons ; 


Pacific Ocean is ſo extreamly 
large, and yet in a great mea- 
{ure unknown to us; I was un- 
willing to exhibit the whole, 
to prevent enlarging the Map 
beyond a reaſonable ſize. 
There ariſes, from the Pre- 
miſes, various Queſtions worthy 
the Conſideration. of Philoſo- 
phers : the principal are theſe. 
1. Why does the Wind in the 
Atlantic and Pacific Ocean, 
continually blow from the Eaſt 
within thirty Degrees on both 
Sides the Equator? 2. Why is 
not the like conſtant Wind 
found beyond theſe Limits? 
3. Why is the Weſt Wind found 
perpetual near the Coaſt of Gui- 
nea? 4. Why, in the northern 
Part of the Indian Ocean, do 
the Winds for fix Months con- 
ſpire with the aforeſaid Winds; 
and for the other fix, blow 
from the oppoſite Point; whilſt 
that part of the ſame Ocean 
which lies on the South Side 
of the Equator, has no other 
Winds but what are found in 
other Seas? 5. Why do the 
conſtant Winds on the North 
Side of the Equator incline to 
the North ; and on the South 
Side to the South; 6. Why 
in the Chineſe Sea, chiefly, is 
there ſo remarkable an Inclina- 
tion of the Winds to the North? 
For the ſolying of theſe Pro- 
blems, I offer the following 
Particulars to the Conſideration 
of the Learned. 
Wind 1s properly defined a 
Current, or Motion of the Air, 


which are found chict- 
ly 


which if conſtant, or perpetual, 
malt have a permanent or con- 
ſtant Cauſe. Some imagine 
this Cauſe to be the annual 
Revolution of the Earth about 
it's own Axis. This might 
perhaps be allowed, if almoſt 
continual Calms were not found 
in the Allantic Ocean near the 
Equator ; and alſo Weſt Winds 
upon the Coalt of Guinea, and 
weſtern Trade-Winds in the Ju- 
dian Ocean, under the Equator. 
Beſides, the Air being a ponde- 
rous or gravitating Body, it will 
acquire the ſame Velocity as 
the Earth; and as it rolls along 
therewith in the annual Moti- 
on, it will ſeem more to do it 
in the diurnal ; which is not 
above a thirtieth ſo {wift as the 
other. So that ſome 9:her 
Cauſe muſt be ſought for. 

The true Cauſe we judge to 
be the Sun continually permeat- 
ing the Ocean ; with the Ad- 
dition of the Nature of the Soil 
and adjacent Country. 

For by the known Laws of 
of Hydroftatics, that part of the 
Air which is moſt rarified by 
Heat, is the lighteſt; and con- 
ſequently the others tend to- 
wards it, till an equilibrium be 
obtained. But as the Sun con- 
tinually moves towards the 
Weſt ; it is manifeſt that the 
Air, molt heated by it's direct 
Rays, muſt thus move the ſame 
way; and therefore the whole 
Maſs of the lower Air. By 
this Means there 1s produced 
a 4 Eaſt Wind, which 
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ly in the Indian Ocean, from Africa to the Phi- 
lippine Iſles; tho? in other Places they are not quite 


putting all the Parts of the 
Air, reſting upon the vaſt Ocean 
into Motion, they all keep 
their own Motion till the Sun 
returns; whence the Eaſt Wind 
becomes perpetual. 1 
And hence it follows, that 
the Wind on the North or 
South Side of the Equator, 
ought to incline towards the 
North or South. For as the 
Air near the Equator receives 
the Sun's Rays perpendicularly, 
twice every Vear, and never 
more inclined than thirty De- 
grees, it muſt of courſe be 
reatly rariſied by ſo great a 
eat. Near the Tropics alſo 
the Sun is vertical, for a conſide- 
rable Time; but as it is diſtant 
therefrom forty- ſeven Degrees 
for no leſs a time; the Air 
hence becomes ſo cold that it 
cannot afterwards be brought 
to the ſame Degree of Heat, 
which it receives under the 
Line. Whence the Air, being 
leſs rarified on both Sides the 
Equator, flows to the middle. 
And this Motion being com- 
pounded with the Eaſt Wind 
abovementioned, explains all 
the Phznomena of the general 
Winds ; which, if the Surface 
of the Earth was every where 
covered with Sea, would blow 
with the ſame conftancy they 
do in the Atlantic and Erhiopic 
But as the Ocean is inter- 
rupted with ſuch large Tracts 
of Land, regard muſt be had to 


the Nature of the Soil, and the fall h 


without 


Poſition of high Mountains; to 
which two. Cauſes the Changes 
of the Wind ſeem principally 
aſſignable, For when a Coun- 
try lying near the Equator is 
low and ſandy, the Heat of 
the Sun, reflected by the Sand 
is ſo great as to be almoſt in- 
credible. And thus the Air of 
this Place being highly rari- 
fied ; the denſer Parts of the 
Air will neceſſarily move thi- 
ther to reſtore the Æquilibrium. 
Whence I judge, that near the 
Coaſt of Guinea the Wind con- 
ſtantly blows to the Land; as 
it is exceeding probable that 
the inner Parts of Africa are 
violently heated: ſince even 
the moſt northern Parts thereof, 
by reaſon of their Heat, made 
the Antients believe all the Parts 
beyond the Tropics uninhabi- 
table. 

And hence we may explain 
thoſe frequent Calms; mention- 
ed above in our fixth Obſerva- 
tion. For as that Part of the 
Atlantic hes betwixt the Welt 
Winds perceived near Guinea, 
and the conſtant Wind 
that blows in the Parts ſome- 
what more to the Weſt, the 
Air lying thereon giving way 
to neither of e contrary 
Winds, keeps it's Place, and 
makes a Calm. And the Air 
not able to ſupport the Vapours 
here plentifully raiſed by the 
Heat, as being more light and 
rarified ; the oppoſite Winds 
frequently cauſe the Rains to 
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without them; the obſerving of thoſe times is ve- 


ry material, when Sailors go to the ſame Point, 


And hence it appears, that 
the Part of the Air rariſied by 
Heat, being conſtantly compreſ- 
ſed on all Sides by the colder 
and denſer Air, that ſurrounds 
it, muſt be continually driven 
upwards, as it were like a Va- 

ur, and be there every way 
equally diſperſed to maintain 
the Æguilibrium; ſo that the 
upper Courſe or Motion of the 
Air ſhall be contrary the under. 
And thus, as it were by a cir- 
cular Motion, the conſtant 
Windsthat blow near the Earth, 

roduce another Wind that 
Liown a contrary way in the 
upper Regions of the Air. And 
this Conjecture is alſo in part 
confirmed by Experience. For 
when Sailors are got beyond 
the Limits of the Trade-Winds, 
they immediatly find a Wind 
blowing from the oppoſite Quar- 
ter. And hence alſo we may 
eaſily explain the Phænomena 
of periodical Winds, or the re- 
turn of the Monſoons; which 
as it ſcarce admits of any other 
Solution, ſo it conſiderably con- 
firms our Hypotheſis of the cir- 
cular Motion of the Air. 

For ſuppoſing this circular Mo- 
tion of the Winds, we muſt ob- 
ſerve that the northern part of 
the Indian Ocean is every where 
interſperſed with Land, running 
out. within the Limits of the 
periodical Winds, wiz. Arabia, 
Perfia, India, &c. which Coun- 
tries at the time the Sun 1s in 
the northern Signs of the Ecli 
tic, ſuffers the ſame Heat we 


Or 


above mentioned of the inner 
Parts of Arica; but when the 
Sun declines to the South they 
enjoy a temperate Air. But 
this is owing to the long Ridges 
of Mountains whoſe Tops be- 
ing generally covered with 
Snow in the Winter; this great- 
ly cools the Air. For this Rea- 
ſon the general North-Eaſt 
Wind blowing in the Vadian 
Sea is at one time of the Year 
hotter, and at another colder 
than the Wind carriedcircularly 
from the South-Weſt ; which 1s 
the hotteſt of theſe contrary 
Winds; when it blows thro' the 
upper Region of the Air; it 
follows that the under Courſe of 
the Air one while moves from 
the North-Eaſt, another from 
the South-Weſt ; from the later 
in the Summer, and from the 
former in Winter; as we ob- 
ſerved in explaining the Phæ- 
nomena of the Trade-Winds. 
From the ſame Cauſeit ſeems 
to proceed, that the North- 
Weſt Wind ſucceeds the South- 
Eaſt in a certain Tract of the 
Indian Ocean, lying without 
the Equinoctial, at the time 
that the Sun approaches the 
Tropic of Capricorn. | 
But here we muſt not con- 
ceal, that there is a great dif- 


— in explaining the 
Reaſon why in the ſame Lati- 
tude of the Indian Ocean theſe 
Winds are found, there is a per- 


petual Eaſt Wind in the A. 


p- lantic without any Variation 


at all. 
It 
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or one collateral to the Point they blow to; nor 
can they return 'till thoſe Winds blow the con- 
trary way, which in a certain time they will do 
and continue to blow ſo long the other way. Tho 
they do not immediately begin to blow the other 
way, when they have done blowing the former 
way; but after ſome Days more, or leſs, in which 
the Winds are unſettled ; and the Sailor ſometimes 
ſurprized with Calms; and the Sea-Waves move ſe. 
veral Ways ; yea, and frequent Storms ariſe. Some 
of the Monſoons return twice in a Year, but not with 
the ſame Vehemence. 

1. IN that part of the Atlantic Ocean which lies 
in the Torrid Zone, and that alſo in the Temperate, 
the North Wind blows frequently in the Months 
of October, November, and January; and theſe 
Months are the beſt times to go from Europe to 
India, that they may get beyond the Equator with 
the help of them; for it hath been found, that 
ſome Ships that had gone from Europe in March 
have not come ſooner to Braſil than thoſe that 
left it in Ofober ; coming both to it in the Month 
of February; being helped by the North Winds, 
But becauſe this Wind is not ſo conſtant and 
certain, Seamen do not reckon it among the Mon- 
foons, Nor is it eaſy to give the cauſe of that Wind 
in theſe Months ; except we refer them to the 
great quantity of thick Vapours at that time, or the 
conſtant preſſure then made by the heavy Clouds. 
And they that wintered in Nova Zembla ſay, there 
was a Conſtant North Wind all the Winter; which 
could not be by a Rarefaction of the Air made by 
the Sun, which was under the Horizon. Yet we 


It is alſo very difficult to ex- are found only in the northern 
plain why the Limits of the part of the Hadian Ocean; 
conſtant Winds ſcarce reach be- whilſt in the South part the 
yond thirty Degrees of Lati- North-Eaſt Wind perpetually 
tude ; as alſo why Monſoons reigns. 


think 
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think it may be maintained in the general, that 
moſt of theſe Monſoons come from the melting of 
the Snow, or the diſſolution of the Clouds in the 
North and South Places, eſpecially the Mountains 
which I am apt to believe, becauſe theſe Monſoons 
blow, for the moſt part, from the North or South, 
or the Points collateral ; and becauſe the Snow and 
Clouds in the northern Parts are diſſolved by the 
Sun; eſpecially in that half Year it goes thro” the 
North part of the Ecliptic, the Monſoons are then 
from the North, and in the other half from the 
South, 

THE Cauſe of theſe Monſoons in the Sea, blow- 
ing moſtly from collateral Points, as South-Eaſt, 
North-Eaſt, or thoſe next them, ſeems to be from 
the different Situation of the Places in which the 
Snow and thick Clouds are; or from the general 
Wind which may divert them to another Point : 
for that Wind blowing to the Weſt, and the Mon- 
ſoons tending North and South, they muſt hinder 
one another; and thus go in a Point between the 
Cardinals. But the South-Weſt and North- Weſt 
Monſoons are rare and weak, and are ſcarce to be 
reckoned Monſoons, when the North and SouthWinds 
ſeem ſometimes by accident to decline to the 
Welt, but are drawn to the Eaſt by the general 
Winds. There are required for giving the Cauſes 
of the great variety of the Monſoons in different 
Places, more accurate Obſervations, not of one 
Year only, but of ſeveral Years; with the Times of 
the Winter, Rains, Snows, and of the Mountains in 
thoſe Places from which the ſtated Winds blow. We 
| ſhould alſo know the Motion and Age of the Moon; 
which may cauſe a Change in this Matter. 

2. IN the Month of July, and ſome Months 
near it, the South Winds blow at Cape Verd in 
Africa (when there is a Winter of Rain there) 1 

ces 
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ſeems to be from the ſame Cauſe that makes the 
North Winds blow in Winter, in our Zone. 

3. AT the Cape of Good-Hope the North- Eaſt 
Wind blows in September. 

4. AT Patanen (which is a Kingdom and a 
Town of the ſame Name in India, beyond the 
Mountains of the Gate) there are conſtant Rains, 
and a North-Eaſt Wind that blows ; but in the 
other Months an Eaſt Wind blows thro', and *tis 
Summer then. 

5. ABOUT Sumatra the Change of the Mon- 
ſoons is in November and December. 

6. IN the Ifland of del Mayo, one of the ſalt 
Ifles in the Azores, there blows a vehement Wind 
in the end of Auguſt from the South, with much 
Rain, which moiſtens the Land, that is naturally 
dry, and then the Graſs begins to ſpring up; 
which fattens a great many Goats there, againſt 
the end of December. 

7. IN the Kingdom of Congo in Africa, from 
the middle of March to September ; when the Win- 
ter reigns there, the North, Weſt, and North-Weſt 
Winds blow, or others intermedite, which force 
the Clouds together on the Tops of the Moun- 
tains, and cauſe a dark Air with Rain (ſee the 
next Propoſition) : but from September to March 
the Winds are contrary, being South, Eaſt, and 
South-Eaſt, and others intermediate. We have 
taken theſe differences of the anniverſary and ſtated 
Winds from the Obſervations of Sailors, who call 
them Monſoons when they blow for a great way 
on the Sea, We would now treat of their Cauſes ; 
but we want to know the Mountains, Snows, and 
the Times of their diſſolving, and other things; nor 
are the Obſervations of Sailors ſo exact as to de- 
ſerve an accurate Enquiry into their Cauſes, 
THE Monſoons that are moſt famous are; 1. 
Thoſe in the Indian Ocean, between "mn -_ 
ndia, 
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India; and at the Molucca Iſles they begin in Ja- 
nuary, and blow to the Weſt fix Months to the 
beginning of June; and in September and Auguſt 
it begins to blow to the Eaſt; and in June, July, 
and Auguſt, there is a Change of the Monſoons and 
raging Storms from the North. But when we 
ſpeak. of Winds blowing to the Eaſt or Weſt, we 
underſtand all the collareral Points. 

2, BUT at the Shores, the eaſtern Monſoon va- 
ries much ;. ſo that only from January to the end 
of March or the middle of May, the Ships that 
go to Perſia, Arabia, Mecca, and Africa, only 
fail when they come from Inaia on this Side the 
Gate, or the Shore of Malabar ; for the Storms 
rage in the end of May, and all June, July, and 
Auguſt, with a North Wind often, or a raging 
North-Eaſt Wind; therefore no Ships go from 
India on this Side the Gate in theſe Months. But 
on the Shore of India, beyond the Gate, or the 
Eaſt Shore, or the Shore of Cormandel, they know 
nothing of theſe Storms. They ſail in the Month 
of September from Ceylon and Java, and other 
Iſles there to the Molucca Iſles; for then the Weſt 
Monſoons begin, that hinder the general Eaſt Wind: 
but when they come to the fifteenth Degree of 
South Latitude, from the Equator, the weſtern 
Monſoon is ſenſible in the Indian Ocean, and a 
general South-Eaſt Wind fills the Sails. 

3. FROM Cochin to Malacca, i. e. from Weſt 
to Eaſt, they begin to fail in March; for then the 
Weſt Monſoons begin there, or rather the North- 
Weſt Wind blows often. 

4. IN the Kingdom of Guzarat, i. e. in India 
on this Side of the Gate, the North-Weſt Winds 
blow the half of the Year from March to Sep- 
tember, and the other half Year the South Winds, 
and that without much hindrance by other Winds, 


3 | 3. THE 
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THE Dutcb fail from Java, for the moſt 
Patt, ! in the Months bf January and February, when 
they return to Europe; they ſail then with an Eaſt 
Wind to the eighteenth Degree of South Latitude. 
Here the South Wind begins, or the South-Eaſt 
with which they fail to Sr Helena. 

6. TH O' in the Indian Ocean, from January 
to June, the Monſoons are Eaſt, and from Auguſt 
to January Weſt; yet, in ſeveral Parts, when you 
are to ſail from one Place to another, there are 
ſome ſet times that are counted beſt ; becauſe the 
collateral Winds blow more or leſs at thoſe times, 
or: other Winds do more or leſs mix themſelves 
with "theſe. Therefore they take one Monſoon 
when they are to fail from Cochin to Malacca; and 
another when they are to go from Malacca to 
NMaccou, a Port- Town in China; and another when 
from Mitcou to Japan. 

7. AT the Iſle of Banda the weſtern Winds 
vale at the end of March; and at the end of 
April the Winds are variable, and become 'calm 
on a fudden; and in May the vehement Eaſt 
Winds begin; with Rain. | 

8. AT the Iſle of Ceylon, near the Cape of Ponio- 
Gallo, on the —— of March there is firſt a 
weſtern Wind, then a conſtant South-Weſt: from 
the end of March to the firſt of Ofober; then the 
North-Eaſt Wind begins, and blows to the middle 
of March: but ſometimes the Monſoons come 
ſooner or later by ten Days or more. 

9. IN the Voyage from Mozambique, in Abies, 
to Goa, in India, the South Winds rule all the'way 
to the Equator, in the Month of May and June, 
bur from the Equator to Goa the South and South- 
Weſt Winds prevail in the Months of July and 
Auguſt, and the following Months. 

10. I'N the thirty-fifth Degree of the Eleva- 
tion of the Meridian that paſſes thro*, Triſtan de 
Conba, 


CAF. 21. of Univerſal Geography. 511 


Conba, the Weſt Wind rages in the Month of 
May, at New-Moon. 


11. IN two Degrees thirty Minutes North 74 
titude, the South Wind prevails on the Sea ſeventy 
Miles from Guinea, from the twenty- fifth of April 
to the fifth of May (but not on the Shore, or 
Guinea itſelf) ; and ne the fifth of May the — 
Wind is felt at three, and three Degrees and chirty 
Minutes Latitude. 

12. AT the. Iſle of Madagaſcar the North and 
North-Weſt Winds prevail from the fifteenth of 
April to the laſt of May; but in February and 
* the Winds blow from Eaſt and e | 

FROM Madagaſcar tothe Cape of Good- 
hee both thro' Sea and Land, the North Wind 
and the Collateral to tne Eaſt, blow continually 
in the Months -of March and. April; ſo that *tis 
counted a wonder if a South or South-Eaſt Wind 
ſhould blow then for two Days. 

14. THE South Wind is vehement in the 
Bay of Bengal after the twentieth, of April ; and 
after that Be South-Weſt and N orth Winds are 
ſtrong. 

15. THE South and Sourh- Weſt Winds, and 
oftentimes the South-Eaſt, ſerve for failing from 
Malacca to Mactou, in the Months of July, Ofo- 
ber, November, and December; but in June, and the 
beginning of July. the Weſt Wands rage about Ma- 
lacca in the Sca of China. 

16. THE Wind by which they ſail from Java 
to China, i. e. from Weſt to Eaſt, begins with the 
Month of May. 

17. THE Wind by which they ſail from China 
to Japan, i. e. from Weſt to Eaſt, prevails in the 
Months of June and July; which is a South-Weſt 
Wind; tho? oftentimes there comes in a North 
Wind, and others collateral to it eaſtward; and 
* chiefly in the Day-time : but in the Night 


there 
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= comes in a South-Eaft Wind, and South by 
18. BUT when they fail from Japan to Maccou, 
i. e. from Eaſt to Weſt, in February and March, 
there isan Eaſt and North-Eaſt Wind ; but theſe do 
not prevail on the Sea, but at the Shores of China; 
which they that ſail from Japan find in their Voyage. 
19. WHEN they fail from the Philippines, or 
China, to Aqu apulco, a Port in New Spain, there is a 
Weſt Wind in June, Fuly, and Auguſt; tho? very 
weak, except at Full Moon; but they are moſtly 
South-Weſt Winds, But they keep from the Torrid 
Zone near the northern Shores of America to ſhun 
the general Eaſt Wind, tho? *tis but weak then; 
for *tis to be known in general, that the weſtern 
Winds are more weak than the eaſtern, becauſe the 
former are hindered, and the latter promoted by 
the general Wind, none 6s 
20. IN the Sea of Ching the South and South- 
Weſt Monſoon is in July, Auguſt, and October; but 
theſe Winds turn to the Eaſt: for they never turn 
immediately to the South, but firſt they blow ſome 
Days to the Eaſt, and then to the South; tho? 
the North-Eaſt Wind is ſometimes changed, on 
a ſudden, to the South-Weſt, and ſometimes from 
the North to the South immediately, which is very 
common here, ' | | 
THUS the more conſtant anniverſary Winds 
are found at Sea ; both thoſe that are leſs conſtant, 
and. thoſe alſo that are anniverſary, as well on the 
Shore as Places near the Shores, | 


PROPOSITION IV. 
The Eteſian or anniverſary Winds in Greece, proceed 
from the Rains and Snows melted on the Mountains, 


THE Grecians obſerved two Kinds of ſtated 
Winds each Year, which they called Ergie 1. The 
ROO Summer, 


Cn Af. 21. of Univerſal Geography. 513 
Summer, or Dog-winds, which were called Etzfe 
in general; becauſe they were more ſtrong and ſen- 
ſible. 2. The Winter-Winds, which they called Che- 
lidonian or Ornithian. LE 

THE Etefian Dog-winds are from the North, 
Writers differ about the time of their begin- 
ning. Ariſtotle, having told us they blow af- 
ter the Summer Solſtice, adds nothing of the 
exact time; which was a great neglect : and the 
more becauſe when he ſpoke of the Ornitbiæ he 
omitted both the time and the part they came 
from. Moreover, they who have marked the time 
of theſe Eteſiæ, have made their forerunners, which 
is about eight Days ſooner, to begin when tlie 
Dog: ſtar riſeth, on the ſixth, or fifteenth of July; 
and to continue forty of the Dog-days, and ſo end 
with Auguſt : tho? others extend them to the middle 
of September. They blow only in the Day-time : nor 
do they come early in the Morning ; which made 
the Seamen call them delicate and lazy. | 

THE Cauſe of theſe Winds is no doubt the 
melting of the Snow on the northern Mountains, by 
the Heat of the Sun, which is then at the greateſt ; 
having for ſeveral Months ſhone on thoſe Moun- 
tains, without ſetting, And with this Cauſe it a- 


1 grees well that they ceaſe at Night; becauſe then 


the melting ceaſes, or is ſmaller than to make a Wind, 
the Sun being then near or under the Horizon. 
THIS ſame northerly Dog- wind, not only in 
Greece, but alſo in Thracia, Macedonia, the Agean 
Sea, and it's Iſles, (which I know are ſometimes 
all included in the Name of Greece) yea, in Egypt 
alſo, and Africa, and probably the ſame that we 
ſaid in the former Propoſitions, did blow in the 
Kingdom of Congo, beyond the Equator, between 
March and September ; we ſay the ſame Dog-wind, 
Sc. are the ſame with the Eteſiæ of the Grecians, 
or come from the ſame Cauſe. And likewiſe that 
VOL. I. „ North 
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North Wind which we ſaid blows in the kingdo m 
of Guzarat, from March to September, proceeds from 
the melted Snow on the Mountains of Aa; which 
they called the Sarmatian Mountains, and the 
Earth's Belt ; and therefore we reckoned it among 
the Monſoons. 

THE ſecond anniverſary Wind of the Grecians, 
is the Chelidonian, or the Bird's Wind ; which they 
tell us began after the Winter : but they do not tell 
us the Day when it began, Theſe are South Winds 
contrary to the Dog-winds, very weak, and likewiſe 
inconſtant, and of leſs Duration; which makes the 
Sea pleaſant, and ſignifies the coming of the Win- 
ter Birds, which they call Chelidons, Ariſtotle ſays 
they blow by turns to the middle of Summer, *till 
the eaſterly Winds, or Dog-winds, from the North, 
begin, but very weakly. | 

THEIR Cauſe is alſo the melting of the 
Snow on the Mountains of the Moon in Mono- 
motapa, which are called ſnowy by the Portugueſ/: : 
which Snow the Sun melts and rarifies the Air 
thereby; becauſe *tis Summer there, when *tis Win- 
ter with us and in Greece ; the Sun then being in the 
South part of the Ecliptic. And this Wind is alſo 
found in the Kingdom of Congo, in Egypt, and in 
the Ægean Sea; and the like in Guzarat, but for 
many more Months : for it begins in Congo and 
Guzarat in September, and blows *till March, 
TIT was the yearly Wind among the Grecian: ; 
which they called Ornithias, or the Bird- Mind; and 
they ſaid it continued after the vernal Equinox, 
while the Sun was mounting to our Zenith. 


PROPOSITION V. 


Why theſe Eteſian Winds do not blow ix Italy, Ger- 
many, Pruſſia, and other kingdoms, ſince they are 
nearer the Mountains in the North, from which the 

Etefian Winds of the Grecians blow, as we i 
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THIS Queſtion hath no ſmall difficulty in it; 
and I could wiſh to have more accurate Obſerva- 
tions on this Head, to determine what Winds then 
blow in the ſeveral Places; or if they return again 
each Year; for I remember to have read, thar in 
Aquitania, a part of France, there is an anniver- 
ſary Wind. | | 

BUT if any thing be ſaid to this Queſtion, theſe 
Particulars ſeem proper; 1. In our Dog- Days the 
North Wind blows, which caonot be denied. 2. *T'is 
not ſo conſtant, nor doth it return every Lear; per- 
haps it may not be felt, becauſe of the trequent blow- 
ings of other Winds. 3. It might be ſaid ; the Moun- 
tain whereon the Snow begins firſt to melt, is ſituated 
directly towards Greece; and therefore the firſt Dog- 
Vind is carried thither 3 and the Vapours from the 
Snow on the reſt of the Mountain 1s carried thither ; 
becauſe they then find an open Paſſage that way: 
but theſe extemporary Thoughts I ſhall lay aſide, fo 
ſoon as I find better from better Obſervations. 


PROPOSITION VI. 


Some Winds are proper, and almoſt perpetual, to ſome 
Place or Trad of the Earth, others inconſtant. 


THERE. are few Places where a Wind blows 
always; the principal are theſe : viz. 1. Places un- 
der the Torrid Zone, eſpecially the Parts of the Pa- 
cific and Ethiopic Sea in that Zone have a perpetual 
Wind from the Eaſt, or ſome collateral Point, which 
we called, Prop. 11, a general Wind, And this 
Wind 1s not ſo much to be termed proper as com- 
mon, or belonging to many Places; for *tis by ac- 
cident that *ris not felt in all Places; viz. becauſe 
other Winds blow more ſtrongly. The Cauſe of 
it is given in the forecited Place. "I 

2. ON the Shores of the Kingdom of Peru and 
Parts of Chili, and the adjacent Places on the Sea, 

4; 1-2 the 
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the Wind is almoſt perpetually South, or in ſome 
collateral Point to the Weſt, It begins at the forty 
ſixth Degree of Latitude, and blows to Panama at 
the American Iſthmus, and makes the Ships (load- 
ed with Gold and Silver) come from Lima to Pa- 
nama, in a few Days; tho? it takes a great many 
Days to return: but in Places remote from the 
Sea this Wind doth not blow. Tis hard to give 
the cauſe of this Wind; becauſe the South-Land, 
from which it ſeems to blow, is not yet known to 
us; yet I ſuppoſe there are found therein Moun- 
tains continually covered with Snow, from the 
conſtant meltings whereof theſe Winds blow. But 
I would not here prepoſſeſs the Reader's Judg- 
ment with my Conjectures. Perhaps the Snows 
that are found at the Streights of Magellan, all the 
Year, are the Cauſe of this Wind. But yet theſe 
Mountains lie from the South eaſtward, and the 
Winds blow from a Point declining from the South 
weſtward. Let us then leave this *till we have a 
better knowledge of the South Continent. 

3. AT the Shores of the Magellanic Land, or 
del Fuogo, about the Streights of La Maire, there 
blow almoſt conſtant Weſt Winds ſtrongly ; ſo 
that the Trees decline from a perpendicular to the 
Eaſt. Nor is there any Place where theſe Weſt 
Winds blow ſo much. But on the other Side of the 
Streights of La Maire, the South Wind blows on 
the Shores of the South Land. I can give no other 
reaſon for it than the melting of the Snow, and the 
breaking of the Clouds in the South Land ; which 
extends itſelf on the Weſt Side of that Streight, 
from South to North. Theſe Things are doubtful, 
and to be more diligently enquired into. 

4. ON the Shore of Malabar, in India, the 
North and North-Weſt Wind blows almoſt the 
whole Year, The Cauſe is the melting of the 
Snow on the Mountains of Sarmatia, in Aſia, as thoſe 


of 
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of Imaus, Caucaſus, or from the Clouds on other 
Mountains in Aſia that preſs the Air below. 

5. ON the Sea, near Guinea, the North- Weft 
Wind blows frequently; but further off the North- 
Eaſt Wind blows. 

6. HALF way between Japan and Liamps, 
a Sea-Port Town in China, the Weſt Winds blow 
all the way to Japan ; theſe blow there in November 
and December. 

7. AT the Ifland Guoton, not far from the 
Iſland dos Cavallos, the South Wind is frequent 
on the Cbineſe Sea; whilſt on the adjacent Seas the 
North Wind rages. 

PROPOSITION VII. 
Thoſe Winds that blow for ſome Hours every Day, in 
ſome Places, at a certain Time of the Year, belong to 


the periodical or ſtated Winds. 


THEY are found to be twofold ; but only in 
ſome Places near the Sea. Some blow from the in- 
land Parts to the Sea; others again from the Sea to 
the Land: the former is called a Land-W iind, the 
latter a Sea-Wind. 1 
1. ON the Malabar Shore in the Summer- time, 
from September. to April, the Land- Winds blow 
from twelve at Night to twelve at Noon, which 
are Eaſt Winds; nor are they ſenſible beyond ten 
Miles on the Sea; and from twelve at Day to twelve 
at Night the Sea- Wind blows from the Weſt, but 
ſo weakly that Ships have little Benefit from it. 
The former Eaſt Winds I ſuppoſe come partly from 
the general Wind, and partly from the Clouds on 
the Mountains of the Gate: but the Cauſe of the 
latter is the diſſolving of the Clouds by the weſtern 
Sun; which Clouds were forced together by the 
Eaſt Winds. Theſe are my Conjectures ; but in 
other Months the North Wind rages there, as alſo 
1 1 the 
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the Eaſt, North-Eaſt ; nor are the gentle Land 
and Sea. Winds ſenſible there, for the frequent 
Storms. 

2. AT the Townof Maſulipatan, on the Shore 
of Coromandel, the Land-Winds begin to blow 
on the firſt Day of June; they laſt only fourteen 
Days, and Be it is the Ships go from thence, 
But theſe are rather to be referred to the Mon- 
ſeons; for ſo far as I underſtand from Sailors Ac- 
counts, the Land- Winds are conſtant on thoſe Days; 
r do the Sea- Winds come after them. 

. ON the American Shore of New. Spain the 
Land -Winds blow to the Pacific Sea at twelve at 
4s + ; but the Sea- Winds in the Day. 

IN the Kingdom of Congo, and the Provinces 
of 2 Conſalvo, the Land- Winds blow from the 
Evening to the Morning, when the Sea-Winds 
begin to blow and mitigate the Heat of the Day. 

g. AS to the Eaſt Winds which blow before and 
at Sun-riſing, every Day, in all Places, eſpecially 
at Sea, when other Winds blow not, particularly 
in Braſil where they blow every Day in the Morn- 
ing; the Cauſe is plain: fogy, either they are a 
Part of the general Wind, or elſe the Sun rarifies 
the groſs Particles of the Air that were condenſed 
by Night. 

6. THE Eteſian Winds of the Grecians, or 
their Chelidonian Winds, come among theſe Quo- 
tidian Winds. 

7. ON the Shore of Cambaya 2 Varella, at Pulo- 
Calte, the Land and Sea. ee ſucceed one ano- 
ther daily, from the twenty eighth of July to the 
fourth of Auguſt; for then the Monſoons ceaſe, 
and there is a perfect Calm for a while. The 
Land-Breezes are from the Weſt and North-Welt. 
But the Sea-Breezes are from the Eaſt, and the 
collateral Points which turn to the North; and 
then turn back to the South; when tis calm till 1 

Lan 
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Land-Breezes come, which are not felt on the Sea 


above two Miles from the Shore. Theſe Land and 
Sea-Breezes are alſo found at Havanna in America. 


PROPOSITION VII. 


The nearer we come to the Equator from the Arctic 
Pole, the northern Winds are the weaker , and be- 
yond the Equator the South Winds are ſtrong, and 
cold and dry, eſpecially in Chili and Peru. 


THE Caufe of both is the ſame : becauſe they 
come from the northern and ſouthern Places : yer 
there are found South Winds in the northern, and 
North Winds in the ſouthern Parts. 


PROPOSITION IX. 


It appears from what hath been ſaid, that there are 
four different kinds of Winds. 


1. THE Common, which blow in all Places, 
and all times; except hindered by others, as the 
General one. | | 

2. T HE Proper, or ſuch as blow at all times, 
but only in a certain Place or Tract of the Earth. 

3. T HOSE which blow in ſeveral Places, but not 
at all Times, as the Monſoons, or Quotidian Winds. 

4. T HOSE which blow neither at all Times, 
nor in very many Places, 


PROPOSITION X. 


Some Winds are ſudden, and ſtrong, but do not laſt long; 
ſuch are Hurricanes, with, and without Lightening ; 
Whirlwinds, Storms from the Water, and from the 
Air, Theſe are in ſome Places anniverſary: and 

\ ſome are only frequent in certain Places at Sea. 


THE Wind called Preſter; is 2 ſtrong Wind 
that breaks out with Lightening and Flame, Such 
LI 4 feldon; 
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leldom happen, and ſcarce without the Ecnepbia; 
Seneca calls Preſter a Whirlwind with Lightening. 

THE Ecnepbia is a ſtrong and ſudden Wind 
that breaks out from ſome Cloud; which is frequent 
in the Ethiopic Sea, between Braſil and South A. 
frica; eſpecially at the Cape of Good- Hope, and on 
the other Side of Africa, at Terra de Natal, and 
at Guinea, under the Equator. The Portugueſe call 
them Travados, the Latins Procella, but the Greek 
Word Ecnephia 1s beſt : they are moſt frequent in 
certain Places, and in certain Months of the Year. 

A little Cloud, and ſomerimes ſeveral of them 
black or blackiſh, are plainly ſeen by Sailors to 
go together, and increaſe even in a clear Sky, be- 
fore the Wind breaks out; and when they firſt ſee 
them, they ſhould gather in their Sails, and prepare 
their Ship againſt the raging Wind that is at hand : 


but before the Portugueſe knew this Prognoſtic of 


Wind they loſt ſeyeral Ships, being the firſt that had 


ſailed the Ethiopic Ocean, For when India was 


made known by Gamma, the King of Portugal ſent 
a greater Fleet of Ships, of large Bottoms, to the 
Number of thirteen, under Caprak in the Year 
1500; which was the firſt Fleet ſent to Braſil, 
with great Joy to the Portugueſe. 


WHEN they had waited there the Month of 


April, they failed in May towards the Cape of 
Good- Hope, with raging Storms; and tho? they ſaw 
the Signs thereof, yet they knew not the Tempeſt 
that was to follow; which Mafeus thus deſcribes. 


THE made a long Run of almoſt two 


hundred Leagues from Braſil towards the Cape 
* (which is about one thouſand German Miles) the 
* Pcean and Winds all the while raging. Having 


neſs than Succeſs, a fiery Comet appeared con- 
tinually to the tenth Day, with a fearful Aſpett 
and the Sea and Heavens often changing ; the 
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entered that Voyage in May, with more Bald- 
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black and foul Clouds having gathered together 
in the North into a round Form, and the Wind 
ſeeming to come all againſt them as it were by 
Reflexion: the Sea being faint in deceitful Calms. 
The Sailors not knowing the Tempeſts that uſed 
to rage there, ſpread their Sails to gather the 
Wind; when on a ſudden the Wind broke out 
from the Clouds in the North on four Ships 
whoſe Tackling was not in order to be handed, 
and overſet them in a Moment; and tho? the reſt 
were looking on, yet not one of a great many 
could be ſaved from death, except a few that 
had Oars or broken Pieces of Sails thrown to 
them. The North Wind continuing, the Sea 
roſe ſometimes high as it were to the Stars; and 
again fell low to the Bottom ; the Sea looked 
black in the Day-time, and fiery in the Night, . 
which Storm held them twenty Days.* So far 

Muffeus. | | 


T HE Cape of Good- Hope is diſaſtrous for ſuch 
Storms from the Clouds. Meſs | 

NOT far from the Shore there is a high 
Mountain, broad on the Top like a Table, from 
which great Storms often proceed; and this prog- 
noſticates ſtrangely. For when the Sky is clear, 
and the Sea ſmooth, there is a little Cloud ſeen on 
the Top of the Hill, which appears at firſt no 
larger than a Hazel Nut, and then like a Walnut 
which the Dutch call the Ox-eye ; and then covers 
the whole Plain above, and the Dutch compare 
it to a Table ſpread with all kinds of Meat on 
it: then the Storms begin to blow from the Top 
of the Mountain with ſuch Force that overwhelms 
all Ships that are not on their Guard, or have 
their Sails out 3 but Sailors are now more wary, 
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and when they ſee the Ox-eye, they run immedi- 


ately from the Shore as much as they can, and ga- 
ther in their Sails, and do what is proper to de- 
a 1 | A | ; fend 
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tend their Ships: nor does this Sign ever fail. 
The like Storm rages at Terra de Natal, having 
the Ox-eye there alſo ; and by it ſeveral Ships have 
been loſt ; and likewiſe in the whole Tract between 
that and the Cape of Good. Hope. There is alſo 
in Dauphine in France, not far from Vienne, a high 


Mountain, on whoſe Top there is a Lake, from 


which all the Storms thereabouts ariſe ; on the Top 
of it there 1s a little Cloud or Exhalation, which 
portends Thunder and Rain. 

ON the Sea under the Equator, between Ame- 
rica and Africa, and near the Equator ; there are 
frequently ſuch Storms; eſpecially in thoſe Months 
in which there are few or no conftant Winds blow- 
ing; and that almoſt thro* the whole Year, eſpe- 
cially in April, May, and Fune, (in other Months, 
tis more rare) and they are very remarkable on 
the Shores of Guinea. They break forth three or four 
times in a Day, and ceaſe on a ſudden, varying ordi- 
narily every half Hour; but they are moſt vehement 
at firſt, They break out from the black and filthy 
Clouds that appear when the Sky is clear and the Sea 


calm, by which the Seamen know they are approach- 


ing. And with their help it is that Sailors get beyond 
the Equator ; for other conſtant Winds are often 
wanting, eſpecially in thoſe three Months, for they 
do not hinder the Ships ſailing except at the firſt 
BUT in that part of the Sea which is next the 
Kingdom of Loango, in Africa, the Storm 1s often in 
the Months of January, February, March, April, 
and in different Places of Africa at other times. 
THUS likewiſe at a Promontory in Africa, called 
now Guardafu, not far from the Mouth of the Red- 


Sea, there rages in the Month of May every Year a 


North Wind, and the Ecnephias moſt yehemently. 
FOR *tis obſervable, that as ſome Winds leſs 
forcible blow yearly ; ſo there are Storms and Tem- 
N 15 peſts 
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peſts anniverſary in ſome Places: and with ſuch a 
Storm, not far from that Cape, did Sodreus, the 
Portugueſe Conſul, periſh ia the Year 1505; and 
tho' he was admoniſhed by the, Africans, yet he 
would not hearken to it. 

BUT in the Entrance of the Arabian Gulph, 
and in Arabia, and Ethiopia, there is a peculiar and 
wonderful Storm happens. A thick black Cloud, 
mixed with fiery little Clouds (which are terrible to 
behold), brings Darkneſs in the Day, and ona ſudden 
there breaks out a Storm, which is ſoon over; but 
it throws ſuch a quantity of red Sand on the Land 
and Sea, that the Arabians ſay it ſometimes buries 
whole Companies of Merchants and Travellers, with 
their Catnels, viz. the Caravans that paſs there once 
or twice a Year, being gathered (out of all parts of 
Aſia) in Syria, they arrive thence from Aleppo to 
Arabia, to the Number of {ix thouſand Men, who 
dare not travel by themſelves, becauſe of the Rob- 
beries by the Arabians, and other Dangers, as they 
do from India to China and Tartary : and from 
hence 'tis they ſay the Arabian and Egyptian Mum- 
my comes; their Bodies being dried in the Sand 
with the Sun's Heat. This Storm comes from the 
North to which the Red. Sea 1s extended; and there- 
fore 'tis likely, there being a great quantity of red 
Sand on that Shore, that *tis carried up by the Wind, 
which cauſes a red Colour to appear among the 
Clouds, and afterwards falls down. 

AND *tis alſo probable, that there is ſuch a 
Storm of Sand in Libya, becauſe of the great Heaps 
of that Sand there; which the Antients knew when 
they wrote of the difficult acceſs to the Temple of 
Jupiter Hammon in Libya: nor were they without the 
knowledge of the way how Mummy was made. In 
Guzarat, a Kingdom in India, Clouds of Sand, or 
@ vaſt quantity of ſmall Duſt raiſed by the Sun's 
CS | Heat, 
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Heat, doth often oppreſs Travellers ; as is written 

Twiſt a Dutchman, who lived long there. 

As to the Cauſe of theſe Storms, *tis plain they 
come from the Clouds, and may be formed two 
ways. 1. If a Cloud falls down, by it's Weight it 
wilt move the Air under it, as a Sheet, or Sail, let 
fall ; and hence *tisthe fmaller the Cloud appears the 
Storm after it is the greater; for the Cloud, or Ox- 
* is then high, and appears ſmall, and falling 
down, moves the Air with greater force. 2. If ſul- 
phureous Spirits incloſed in the Cloud, break out 
on a fudden in one Place, other Parts being ſhut 
as the Wind breaks out of a Bottle, when the 
Liquor in it is heated; but the firſt Cauſe ſeems the 
truer. 


PROPOSITION XI. 


Fre is a Wind that breaks out of a Cloud with 
aà great quantity of Water. 


- THIS differs but little from an Ecnepbias; on- 

ly the Cloud, from which it ſeems to break out, is 
now condenſed to Water, and born up ſo long by 
the Clouds about it, and perhaps forced together 
by the Winds, ttill at laſt it falls down, and beats 
the Air below it, which caufes the Wind : but theſe 
are rare, and the Ecnephias itſelf hath often Showers 
attending it, and therefore the Difference is only in 
Degree; except that the erer far the molt paxt 
comes ſtrait down. 


PROPOSITION. XII. 


A Typhon is a ftrong ſwift Wind that blows from all 
Points, wandring about all quarters, and generally 
comes from above. 


THIS is frequent i in the Oriental Sea, eſpecially in 
the Sea at Siam, China, and Japan, and between Ma · 
lacca and Japan. It breaks out violently almoſt "oo 
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the weſtern Point, and turning round the Horizon 
with a rapid Force performs the Revolution in twen- 
Hours; ſtill growing ſtronger and ſtronger ; 
railing thoſe Seas with it's ſtrong whirling about, to 
a great Height, every tenth Wave riſing above the 
reſt, which daſhing againſt one another with great 
force, the Seamen loſe all hopes of their Lives ; for 
which, and other Storms, failing from India to 
Japan is very dangerous; ſo that if one Ship of three 
get ſafe there, tis counted to be a proſperous Voyage. 
The Typhon rages moſt in Summer, and more than 
can be conceived by thoſe who have not ſeen it; ſo that 
tis no wonder the Ribs of the ſtrongeſt and largeſt 
Ships ſhould be looſened : you would think the Hea- 
vens and Earth were turned to their antient Chaos. 
I T rages not only at Sea, but on Land, and over- 
turns Houſes, and pulls up Trees by the Roots, and 
carries great Ships a quarter of a Mile from the Sea. 
I T ſeldom laſts above fix Hours. In the Indian 
Ocean the Sea is at firſt plain : but there come after- 
wards dreadful Waves. Thus about the Town of 
Arbeil in Perſia, in the Months of June and July, it 
raiſes a great deal of Duſt every Day at twelve of 
the Clock ; and laſts one Hour. 
THE Cauſe of it, no doubt, isthat the Wind ruſh- 
ing to a certain Point, is obſtructed, and returns on it 
ſelf, and is thus turned round, as we ſee in Water 
that turns round about in a Vortex, when it meets 
with an Obſtacle; or it may come from furious 
Winds meeting one another, which renders the Sea 
plain, and daſhes againſt the Ships between them. 
If this Wind blow from above, tis called Categts. 


PROPOSITION XII. 


Whether ſome Winds came from the Earth, either from 
the Land or Water. 


WE think this is very eaſy to conceive ; for ſre- 
ing there are in the Earth, and at the Sea Bottom, ſe- 
vera 
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veral Cavities; there may be in them ſulphureous 
Spirits, which may break out violently, eſpecially 
if a little hindered at firſt : and if much hindered 
this cauſes an Earthquake, till at laſt they make wa 
for themſelves. Thus in the Maurice Ifles there ot- 
ten breaks out a Smoak from the Earth; and alſo 
from ſome Caverns. In Japan there is a Fountain 
that breaks out at certain Hours of the Day, with 
great Force and Noiſe. 

BUT I do not remember to have read of any 
Wind coming out of the Sea. 


PROPOSITION XIV. 


Whether any Wind ariſes from the Tides, or the flowing 
of Rivers. 


EXPERIENCE teſtifies, that in thoſe Places 
where the Tides are ſenſible, when the Sea flows, the 
Wind doth for the moſt part blow from the Sea, 
when other Winds ceaſe ; and therefore it ſeems the 
Air that is contiguous to the Water flows with it to 
the ſame Point: but *tis to be conſidered, whether 
that happens conſtantly. And I believe there may be 
another cauſe given of that Wind, viz. That the Air 
is driven from it's Place by the Water that flows in 
on the Land: for a ſmall matter moves the Air; and 
thus 'tis thought the Air moves with the Rivers 
that run ſwiftly, as the Zaire and Rhine. 


PROPOSITION XV. 


Why the fiery Appearances Caſtor, Pollux, and Hele- 
na, and what they call Jack in the Lantern, ap- 
pear amidſt Storms, 


NOT one, but a great many, are ſeen on the 
Maſts of Ships, wandring with an uncertain Motion, 
tho* they ſeem ſometimes to cleave cloſe to the Sails 
and Maſts ; but they frequently leap up and down, 
with intermiſſion, affording an obſcure Flame, like 

1 that 
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that of a Candle burning faintly. If five of them are 
ſeen together, which the Portugueſe call the Virgin 
Mary's Crown, they take it for a ſure Sign of the 
Storm being ſoon over. Their Cauſe is ſome ſulphu- 
reous and bituminous Matter beat down by the Mo- 
tion of the Air above, and gathering together is kind- 
led by the Agitation of the Air; as Butter is gather'd 
together by the Agitation of the Cream. And from 
this Appearance we gather, that theſe Storms come 
from ſulphureous Spirits that rarify the Air, and 
put it into a Motion. 


PROPOSITION XVI. 


IWhy Calms are ſo frequent in the Sea near Guinea, and 
under the Equator, in the Atlantic Ocean between 
America and Africa, 


T HIS isa Phznomenon concerning the Winds, 
of no ſmall difficulty; that at Guinea, which is two 
Degrees from the Equator, and under the Equator 
itſelf, there ſhould be almoſt a conſtant Calm, eſpe- 
cially in April, May, and June, where there are ne 
Monſoons, and when the like is not found in other 
Places ſituated under the Equator. There is in- 
deed an Ecnepbias pretty frequent there ſometimes 
and is deſired by Seamen, becauſe by the help there- 
of they get beyond the Equator : for ſometimes go- 
ing from Europe to India, they are kept a whole 
Month under the Zquator : but they take care to keep 
from the Coaſt of Guinea; and without loſs of time 
ſail towards the Coaſt of Brazi/, to avoid being be- 
calmed ; which hath kept ſome Ships three Months 
near the Shore. I have not yet found the reaſon of it, 
except it may be ſaid, that there is no Snow found 
on the Mountains of Africa, between Guinea and 
Barbary ; which may cauſe a conſtant Wand, 
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PROPOSITION Xvit. 


In ſome Countries the Storms are nagen, 


WE. gave Examples of this before, viz. 1. Con- 
cerning the changing of the Monſoons. 2. Of the 
Ecnepbias. 3. Of the TJypbon. 4. At the Cape of 
Good- Hope, in June and July. 5. In the Iſland of 
Del Mayo at the latter end of Auguſt; to which add, 

6. The Storms at Tercera, in Auguſt. 7. In thirty 
five Degrees of the Meridian of Triſtan de Cunha. 

And in the Month of May, at New-Moon, the 
Weſt Wind rages, and ſwallows up Ships; but in 
thirty three Degrees on the ſame Meridian the 
North and North-Eaſt. 8. At Pulon Timor, in 
the Chineſe Sea the Weſt Winds rage in June and 
July, and are dangerous. 9. Between China and 
Zapan there are ſeveral Storms from the New Moon 
in July, to the twelfth Day of the. Moon. 10. If, 
in the ſame Place, other Winds beſides the Mon- 
ſoons blow ſometimes from one Point, and fome- 

times from another, till they ſettle in the North- 
Eaſt, a Storm certainly happens. 


The End f the 2 Volume. 


